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ENGINEERING  SOILS  MAP 

OF 

DECATUR  COUNTY,  INDIANA 

INTRODUCTION 


The  engineering  soils  map  of  Decatur  County  was  completed 
using  primarily  aerial  photographic  interpretation  techniques. 
Stereoscopic  investigations  of  the  photographs  by  proven 
observational  methods  were  used  for  delineation  of  landform- 
parent  material  types  [1].  The  aerial  photographs  used  in  this 
project  were  taken  for  the  TT.S.  Department  of  Agriculture  In 
August,  1939.  These  photos  were  purchased  from  the  U.S.D.A.  and 
were  printed  at  a  scale  of  1:20,000  '(3  inches  =  1  mile).  The 
engineering  soils  map  attached  was  prepared  at  a  scale  ratio  of 
1:63,360  (1  inch  =  1  mile). 

The  soil  boundaries  were  cross-referenced  with  the 
Agricultural  Soil  Survey  of  Decatur  County,  Indiana  [2].  After 
mapping  of  the  photos  was  completed,  several  trips  to  the  county 
were  made  to  help  verify  boundary  and  parent  material 
interpretation.  The  map  includes  landf orm-parent  material 
associations  and  surface  soil  textural  symbols.  All  symbols  on 
the  map  are  standardized  symbols  developed  by  the  staff  of  the 
Airphoto  Interpretation  Laboratory,  School  of  Civil  Engineering, 
Purdue  University,  for  mapping  of  engineering  soils.  Shallow  soil 
profiles  shown  on  the  attached  map  represent  the  soil  horizons  on 
the  different  parent  material  types.   The  profiles  were  developed 


using  data  collected  from  the  Decatur  County  Soil  Survey,  field 
sampling,  field  investigations,  borehole  records,  and 
agricultural  soil  characterization  data.  The  text  of  this  report 
contains  a  general  description  of  the  area,  a  description  of  the 
soil  and  parent  material  types,  and  a  discussion  of  possible 
engineering  problems  associated  with  the  soil  and  bedrock  of  the 
county. 

DESCRIPTION  OF  THE  AREA 

GENERAL 

Decatur  County  is  located  in  southeastern  Indiana,  50  miles 
southeast  of  Indianapolis.  Decatur  County  is  bounded  by  Rush 
County  on  the  north,  Franklin  County  on  the  east,  Jennings  and 
Ripley  Counties  on  the  south,  and  Bartholomew  and  Shelby  Counties 
on  the  west  (see  Figure  1).  Decatur  County  is  very  odd  shaped, 
with  corners  missing  on  the  southeast  and  northwest  sections.  The 
county  has  dimensions  of  5.5  to  21  miles  in  the  east-west 
direction  and  13  to  22  miles  in  the  north-south  direction.  The 
maximum  east-west  dimension  is  In  the  middle  section  of  the 
county  and  the  maximum  north-south  dimension  is  on  the  western 
side.  Decatur  County  covers  approximately  370  square  miles  or 
236,800  acres.  Greensburg,  the  largest  city  and  county  seat,  is 
located  In  the  northcentral  portion  of  the  county. 


Decatur  County  was  founded  In  1822.  The  land  was  ceded  by 
the  1819  Treaty  of  St.  Marys  from  the  Delaware  Indians.  The 
population  of  Decatur  County  in  1980  was  23,841,  with  a  growth  of 
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Figure  1.      Location  Map  of  Decatur  County, 


4.85%   since  1970.   Table  1  gives  a  population  summary  of  Decatur 
County . 

Table   1.   Population  Summary  of  Decatur  County  (3). 


Popul 

ation 

Population  chan6^ 

1980 

1970 

Pet. 

City 

Census 

Census 

Pop.  Difference 

Change 

Greensburg 

9,254 

8,620 

634 

7.35% 

Milford 

177 

187 

-10 

-5.35% 

Millhousen 

214 

252 

-38 

-15.08% 

New  Point 

296 

381 

-85 

-22.31% 

St.  Paul  &  She 

976 

785 

191 

24.33% 

Wes  tpor t 

1  ,450 

1,170 

280 

23.95% 

Totals 

Cities  &  Towns 

12,367 

11 ,395 

972 

8.53% 

Rural  Areas 

11,474 

11,343 

131 

1.  15% 

County  Total 

23,841 

22,738 

1103 

4.85% 

Farming  provides  the  major  income  in  Decatur  County.  Approxi- 
mately 96  percent  of  the  available  land  is  used  for  agriculture 
[2].  Of  this  land,  about  72  percent  is  used  for  cropland,  with 
corn  being  the  primary  crop. 

There  are  other  natural  resources  in  Decatur  County  besides 
farmland.  These  natural  resources  include  mineable  limestone, 
sand  and  gravel  aggregate,  and  natural  gas. 

CLIMATE 


The  climate  of  Decatur  County  is  characterized  by  four  dis- 
tinct seasons.  The  summers  are  hot  with  high  humidity  and  the 
winters  are  cold.  Precipitation  is  generally  evenly  distributed 
among   the   months   of   the  year.  The  county  experiences  frequent 


temperature  and  humidity  changes  due  the  clash  of   warm   tropical 
air  from  the  south  with  cold  polar  air  from  the  north. 

Table  2  gives  temperature  and  precipitation  statistical  data 

for   Decatur  County  as  recorded  at  Greensburg,  Indiana  [2].  These 

data  were  recorded   between   1951  and   1976   at   the   Greensburg 
weather  station. 

The  average  daily  temperature  in  Decatur  County  is  52 
degrees  F.  July  is  generally  the  warmest  month  of  the  year  in 
the  county  with  an  average  daily  temperature  of  73.3  degrees  F. 
On  the  average,  the  maximum  temperature  will  exceed  90  degrees  F 
approximately  thirty-four  days  out  of  the  year.  The  coldest  month 
of  the  year  is  January.  During  January,  the  daily  average  tem- 
perature reaches  28.6  degrees  F.  The  temperature  will  not  reach 
32  degrees  F  approximately  twenty-two  days  each  year. 

The  average  yearly  precipitation  in  Decatur  County  is  39.88 
inches.  This  precipitation  comes  in  the  form  of  rain,  snow,  and 
sleet  throughout  the  year.  The  month  of  May  generally  receives 
the  most  precipitation  with  a  total  average  of  4.62  Inches  for 
the  month.  February  usually  receives  the  least  precipitation 
with  only  2.60  inches.  During  the  winter  months  of  the  year, 
Decatur  County  expects  to  receive  on  the  average  aporoxima t el y 
16.6  inches  of  snow  accumulation. 


Winds  in  Decatur  County  blow  most  frequently  from  the 
southwest.  During  one  or  two  of  the  winter  months,  the  wind  blows 
from  the  northwest.  Thunderstorms  occur  on  about   eight   days   of 
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the  year,  usually  in  the  spring  and  early  summer  T4], 
DRAINAGE  FEATURES 

Figure  2  is  the  "Drainage  Map  of  Decatur  County,  Indiana" 
prepared  in  1948  by  the  Joint  Highway  Research  Project  at  Purdue 
University  [5].  Decatur  County  is  drained  by  portions  of  three 
drainage  watersheds  of  Indiana.  These  include  the  Upper  East 
Fork  White  River  watershed,  the  Whitewater  River  watershed,  and 
the  Minor  Ohio  watershed. 

The  Upper  East  Fork  White  River  watershed  drains  everything 
west  of  a  line  from  approximately  Clarksburg  in  northeastern 
Decatur  County  to  Smyrna  in  southeastern  Decatur  County.  This 
area  is  roughly  80  percent  of  the  county.  The  major  rivers  and 
creeks  of  the  drainage  basin  includes:  Flatrock  River,  Clifty 
Creek,  Fall  Fork  Clifty  Creek,  Sand  Creek,  and  North  Fork  Musca- 
tatuck  Rive  r . 

Flatrock  River  drains  the  northwest  corner  of  the  county.  It 
is  formed  by  the  joining  of  Little  Flatrock  River  with  Big  Fla- 
trock River  approximately  three  miles  east  of  St.  Paul.  Flatrock 
River  leaves  the  county  at  St.  Paul.  Silurian  age  bedrock  can  be 
seen  outcropping  along  the  river's  banks. 


Clifty  Creek  and  its  tributaries  drain  the   central-northern 

and   the  central-  western  sections  of  the  county.  Clifty  Creek  is 

formed  near  Sandusky  when  Middle  Branch  Clifty   Creek   from   Rush 

County   joins   with  North  Clifty  Creek.  South  Branch  Clifty  Creek 
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enters  Middle  Branch  Clifty  Creek  about  one  mile  east  of  Sandu- 
sky. Clifty  Creek  flows  southwesterly  from  Sandusky  and  leaves 
Decatur  County  three  miles  west  of  Burney.  The  western  part  of 
the  county  just  south  of  Clifty  Creek  is  drained  by  Fall  Fork 
Tlifty  Creek.  Fall  Fork  Clifty  Creek  parallels  Clifty  Creek  and 
leaves  the  county  two  and  one  half  miles  south  of  S.R.  46.  It 
joins  Clifty  Creek  inside  of  Bartholomew  County. 

The  central  and  southwestern  sections  of  the  county  are 
drained  by  Sand  Creek  and  its  tributaries.  Sand  Creek's  tribu- 
taries include:  Middle  Fork  Sand  Creek,  Cobbs  Fork  Sand  Creek, 
Panther  Creek,  Millstone  Creek,  Rock  Creek,  Turnover  Creek,  Popu- 
lar Creek,  and  Bear  Creek  [6], 

One  small  section  in  the  south-central  part  of  the  county 
west  of  Smyrna  is  drained  by  North  Fork  Muscatatuck  River  and 
its  tributary  Squaw  Creek.  They  leave  Decatur  County  just  east 
of  Mil lhousen . 


The  Whitewater  watershed  drains  the  northeastern  and 
central-eastern  sections  of  the  county,  east  of  the  Upper  East 
Fork  basin  and  north  of  New  Point.  The  area  drained  is  approxi- 
mately 15  percent  of  the  county.  Salt  Creek  and  its  tributaries 
drain  in  a  southeasterly  direction  into  Franklin  County.  The 
small  southeastern  corner  of  the  county  east  of  Smyrna  and  south 
of  New  Point  is  part  of  the  Minor  Ohio  watershed.  Laughrey  Creek 
drains  this  section  southeasterly  into  Ripley  County.  The  area 
drained  is  approximately  5  percent  of  the  area  of  the  county. 
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There  are  several  characteristic  drainage  patterns  identi- 
fied in  Decatur  County.  Two-thirds  of  the  county  is  covered  by 
Wisconsinan  till  plain  having  a  dendritic  to  subdendritic  pattern 
with  local  mottled  tones.  The  Illinoian  till  plain  is  character- 
ized by  a  very  highly  dissected  dendritic  pattern.  On  stream  ter- 
races the  streams  are  largely  absent  due  to  the  highly  porous 
nature  of  underlying  granular  materials.  Another  striking 
drainage  feature  is  an  abandoned  glacial  sluiceway  located 
approximately  two  miles  southeast  of  St.  Paul.  Moraines  in  the 
county  have  also  influenced  the  drainage  patterns  of  some  streams 
of  the  county.  Morainic  control  is  seen  by  local  watershed 
divides,  increased  drainage  density,  and  deflection  of  streams 
occur  in  these  areas  [5].  In  Decatur  County,  Sand  and  Clifty 
Creeks  flow  over  these  ridge  moraine  areas.  Due  to  increased 
meltwaters  during  glacial  retreat,  some  of  the  streams  in  the 
Wisconsinan  areas  are  underfit  to  the  broad  valleys  that  thev 
occupy . 


Generally,  the  streams  in  Decatur  County  have  narrow  flood- 
plain  width  of  less  than  170  to  240  feet.  But  in  sections  of  Sand 
Creek,  Clifty  Creek,  and  the  Flatrock  River,  the  width  is  consid- 
erably wider,  up  to  almost  one-quarter  of  a  mile.  Bedrock  may  be 
found  outcropping  or  within  a  couple  of  feet  of  the  surface  in 
sections  of  all  of  the  first  and  second  order  streams  in  the 
county.  Thus,  it  is  no  surprise  that  the  course  of  the  streams 
are  bedrock  controlled.  Along  sections  of  Sand  Creek  in  the 
southern  part  of  the  county,  subterrain  drainage  occurs   [5].   On 
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the  airphotos,  numerous  sinkholes  were  noted. 

There  are  no  natural  lakes  in  Decatur  County.  However,  scat- 
tered ponds  and  several  artificial  lakes  do  exist  throughout  the 
county  (see  engineering  soils  map  for  locations)  [5]. 

Table  3  has  drainage  densities  for  selected  streams  In  the 
county.  The  table  includes  the  area  drained  in  square  miles  and 
also  the  number  of  streams  per  square  mile  [7]. 

Appendix  A  contains  statistical  streamflow  data  for  the 
Whitewater  River  (at  Brookville,  Franklin  County)  ;  Sand  Creek 
(near  Brewers vil le ,  Jennings  County);  Clifty  Creek  (at  Harts- 
ville,  Decatur  County),  and  Flatrock  Fiver  (at  St.  Paul,  Shelby 
County).  The  information  supplied  includes  lowest  and  highest 
mean  discharge,  average  daily  discharge,  flow  duration,  and 
statistics  on  normal  and  log  monthly,  log  annual  means,  and  peak 
annual  discharge  [8], 

Low  flow  characteristics  for  streams,  which  drain  Decatur 
County,  are  given  in  Appendix  B.  The  streams  included  are:  Fla- 
trock River  (at  St.  Paul,  Shelby  County);  Clifty  Creek  (at  Sandu- 
sky, Decatur  County);  Clifty  Creek  (at  Hartsville,  Decatur 
County);  Sand  Creek  (near  Greensburg,  Decatur  County);  and  Sand 
Creek  (near  Brewer svi 1 le ,  Jennings  County).  Selected  discharge 
characteristics  are  given  for  all  five  streams.  In  addition, 
magnitude  and  frequency  of  annual  and  summer  low  flow  data  are 
presented  for  three  of  the  five  stream  sites  [9],  This  type  of 
data  is  useful  for  evaluation  of  water  resource  management. 
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PHYSIOGRAPHY 

Decatur  County  contains  two  subsections  of  the  Central  Low- 
lands Province  of  North  America.  These  two  from  east  to  west  are 
the  Dearborn  Upland  and  the  Muscatatuck  Regional  Slope  [10],  The 
Dearborn  Upland  is  a  dissected  low  plateau  consisting  of  Late 
Ordivician  flat-lying  limestones  and  shales  outcropping  along  the 
crest  of  the  Cincinnati  Arch.  These  rocks  are  overlain  by  gen- 
erally less  than  50  feet  of  glacial  and  unconsolidated  deposits 
in  Decatur  County.  The  western  boundary  of  the  Dearborn  Upland  Is 
the  drainage  divide  between  the  southeasterly  flowing  streams  and 
the  southwesterly  flowing  streams  of  the  county.  Generally,  the 
Dearborn  Upland  includes  the  Whitewater  watershed  and  the  Minor 
Ohio  watershed  sections.  The  name  usually  given  to  this  drainage 
divide  is  the  Laughrey  Escarpment  for  it  provides  a  low  dividing 
ridge  [12]. 

West  of  the  Dearborn  Upland  is  the  Muscatatuck  Regional 
Slope.  The  Muscatatuck  Regional  Slope  is  interpreted  to  be  a 
plain  containing  wes tward ly-dipp ing  Devonian  and  Silurian  Age 
carbonate  rocks.  This  plain  slopes  westward  at  approximately  15 
feet  per  mile.  The  carbonate  rocks  are  covered  with  as  much  as 
100  feet  of  Illinoian  and  Wisconsinan  glacial  drift.  The  region 
Is  still  in  a  youthful  stage  of  landform  development  [10].  Figure 
3  Is  a  map  of  the  physiographic  units  of  Indiana  [10].  The  gen- 
eralized bedrock  geology  of  Indiana  Is  depicted  In  Figure  4  [11]. 

TOPOGRAPHY 

The  topography  of  Decatur  County   can   be   characterized   as 
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Albony    Wisconsin  glociol  boundary 
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Southern  boundary  of 
Tipton  Till  Plain 


Figure  3.  Map  of  Indiana  Showing  Physiographic 
Units  and  Glacial  Boundaries  (10). 
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Figure  4.     Generalized    bedrock   jreoloyy   map   of    Indiana    (after    I'atton, 
1955,  p.  12).  (11) 
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ranging  from  flat  to  very  hilly.  Elevations  vary  from  1093  feet 
between  Kingston  and  St.  Maurice  in  the  northeastern  part  of  the 
county  to  643  feet  south  of  Westport  in  the  southwestern  part  of 
the  county.  The  maximum  local  relief  is  approximately  140  feet 
[6].  Figure  5  is  a  general  topographic  map  for  Decatur  county 
based  on  100  foot  contour  intervals  [13]. 

The  section  of  the  county  east  of  the  Wisconsinan-Illinoian 
glacial  boundary  is  a  topography  characterized  as  nearly  flat. 
This  area  is  the  Illinoian  ground  moraine.  Near  the  streams  and 
gullies  the  ground  moraine  has  been  severly  eroded.  Along  Sand 
Creek  ,  where  the  ground  moraine  is  tbin  and  the  limestone  is 
close  to  the  surface,  numerous  sinkholes  exist. 


The  section  of  the  county  west  of  the  Wisconsinan-Illinoian 
glacial  boundary  is  a  topography  shaped  mainly  by  Wis  cons inan-age 
glaciation.  The  variety  of  materials  and  structures  left  by  the 
glaciation  has  produced  a  topography  which  is  gently  undulating 
to  rolling.  Most  of  the  materials  left  are  categorized  as  glacial 
till.  This  undulating  plain  has  local  elevations  differences 
between  5  to  25  feet  where  it  is  uncut  by  stream  dissection. 
Stream  entrenchment  into  the  plain  has  produced  stream  valleys 
which  are  as  much  as  75  feet  below  the  ground  moraine  surface. 

The  Wisconsinan  ridge  moraine  area  exhibits  a  rolling  topog- 
raphy, rising  20  to  30  feet  above  the  undulating  Wisconsinan 
ground  moraine  and  the   nearly  flat  Illinoian  ground  moraine.    A 
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Figure  5.    Topographic  Map  of  Decatur  County  (13) 
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distinct   topographic   boundary   is   traced   by  the  ridge  moraine 
between  the  two  glacial  stages  of  the  county. 

The  most  prominent  topographic  features  in  Decatur  County 
are  the  kames.  The  kames  are  glacio-f luvial  deposits  which  rise 
20-65  feet  above  the  surrounding  ground  moraine.  The  largest  of 
the  kames  is  located  one-half  mile  east  of  Adams.  The  Adams  kame 
rises  65  feet  above  the  plain  and  is  between  one-quarter  and 
one-half  mile  in  diameter.  Kames  are  common  around  St.  Omer  and 
Adams  . 

Another  interesting  topographic  feature  of  Decatur  County  is 
the  Burney  esker.  An  esker  is  a  winding  ridge  of  glacio-f luvial 
material.  The  Burney  esker  ranges  between  10  to  25  feet  in  height 
and  is  about  one  mile  in  length.  The  ridge  is  single  except  in 
one  section  where  it  is  a  double  set  of  parallel  ridges.  The 
Burney  esker  is  not  accompanied  by  an  esker  trough  or  a  delta  on 
its  southern  end,  which  is  common  with  most  observed  eskers  [6]. 

STRUCTTTRAL  GEOLOGY 


Structurally,  Decatur  County  lies  on  the  western  limb  of  the 
Cincinnati  Arch.  The  Cincinnati  Arch  is  a  large  anticline  of 
slightly  dipping  Pennsy lvannian ,  Mis s iss ippian  ,  Devonian,  Silu- 
rian, and  Ordivician  Age  rocks.  Figure  6  is  a  map  showing  the 
structural  geology  of  Indiana.  The  dip  of  the  rock  strata  is  in  a 
wes t-southwes twardly  direction  of  between  15-20  feet  per  mile. 
Figure  7  is  a  cross-section  and  block  diagram  of   Decatur   County 
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Figure  6.    Structural  Geology  and  Setting  of  Indiana 
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showing  the  relationship  between  the  structural  geology,  the  phy- 
siography, and  the  bedrock  geology  of  the  county  [12]. 

BEDROCK  GEOLOGY 


Decatur  County  contains  rock  units  from  portions  of  three 
rock  systems  [14].  These  are  the  Devonian,  the  Silurian,  and  the 
Ordivician.  The  bedrock  units  of  these  systems  generally  lie  in 
north-south  bands  in  the  southern  section  of  Indiana.  Locally, 
within  Decatur  County,  erosion  of  the  preglacial  valleys  has  led 
to  an  inter f ingering  of  the  different  rock  systems.  Erosion 
exposed  the  older  underlying  rocks. 

The  bedrock  geology  Is  represented  in  Figure  R  [15].  Table 
4  Is  a  st ra t igraph ic  column  for  Decatur  County  indicating  bedrock 
units  and  glacial  deposits  which  outcrop  or  cover  the  county 
[16].  The  column  is  time  dependent  showing  units  from  youngest  to 
oldest  in  age.  In  addition,  the  column  gives  a  range  of  antici- 
pated thicknesses  for  each  unit  and  also  a  description  of  that 
unit. 

The  Devonian  system  contains  three  units  [17].  These  are  the 
North  Vernon  Limestone,  the  Jef f e r sonvi 1 le  Limestone,  and  the 
Geneva  Dolomite.  The  units  of  the  Devonian  may  be  found  in  the 
preglacial  valleys  in  the  western  part  of  the  county.  They 
outcrop  in  parts  of  the  stream  valleys  In  the  same  area.  The 
youngest  of  the  Devonian  units  is  the  North  Vernon  Limestone.  In 
Decatur  County,  the  North  Vernon  Limestone   ranges   In   thickness 
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Figure  8.    Bedrock  Geology  Map  of  Decatur  County  (15) 
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Table  4.    Stratigraphic  Column  of  Bedrock 
Formations  in  Decatur  County  (16) 


STRATIGRAPHIC 
UNIT 


THICKNESS 
(FEET) 


HYDRO 

GEOLOGIC 

UNIT 


UNIT  CHARACTERISTICS 


Tfi  scons t nan 
depos i  ts 


1 1  I  i  no i an 

il  epos  I  t  s 


0-100 
0-141 
0-67 


Unconsolidated  till  and  minor  segrega- 
tion of  coarse  material;  soils  brown- 
ish-gray to  reddish-brown;  undulating 
surface,  low  rel ief . 


Unconsolidated  till,  mostly  clay; 
soils  light-gray  on  flats  to  reddish- 
gray  on  slopes;  flat  uplands,  deeply 
dissected  by  streams. 


Osgood ' 
tlemuor 


Uppc  r 
I imes  tone 

and 
do  I om  j  te 
sequence 


Limestone,  dark-gray  to  blue-gray,  fine 
to  coarse-grained,  hard  and  fossi lifer 
ous.  Upper  half,  thick  bedded;  lower 
half,  thin  to  medium  bedded. 


Limestone,  gray  to  brown;  greatly  vary 
ing  lithology  from  top  to  bottom  with 
laminated  breccia  zone  and  coral  zone; 
abundant  calcite  and  pyrite  recrystal- 
1 izat  ion. 


hta 


VoVrr-f 


Dolomite,    buff   to  chocolate-brown; 
fine-grained,   soft,   sugary   texture; 
thin  bedded  at  top  and   thick   bedded 
at   base;    large  recrystal I  ized  calcite 

common. 


II   \  I  l    ,M 


l\  MM    i 


Dolomitic  limestone,  tan  to  brown, 
very  fine  grained,  argillaceous;  thick- 
bedded;  fossils  distorted,  cor-.only 
mottled  and  with  chert  zones. 


Shale,  blue-gray  and  clayey;  thin  bed- 
ded; very  fossi 1 iferous  ana  easily 
eroded. 


Lone 
I  imes  tone 

and 
Jo  I j ml tc 
sequence 


Oolomi  t  ic  1 imes tone,  light -gray  to 
tan,  fine-grained  and  argillaceous; 
thick  bedded  with  abundant  chert. 


Dolomite  or  limestone,  tan  to  tan - 
gray,  highly  argillaceous;  shale 
content  increases  southward. 


Limestone,  variable  *hite,  yellc-,- 
brown  to  salmon-pink,  medium-  to 
coarse-texture,  and  foss  i 1  i  ferous; 
some  dolomite  and  irregular  shale 
lenses, 


T-r-T-r 


Interbedded  calcareous  shale  and  lime- 
stone, light-  to  dark-gray,  thin  bed- 
ded; thins  southward  from  Decatur 
County. 


nxr 


o\o\6\o\q\o 


Dolomitic  limestone,  gray,  silty, 
basal  coral  zone;  unit  thins  north- 
ward. 


Argillaceous  limestones  and  calcareou 
shales;  thin,  interbedded,  highly 
fossi I iferous,  containing  about  70 
percent  shale. 


Usage  of  thp  Indiana  Goolocical  Survey. 
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between  0-20  feet.  The  North  Vernon  Limestone  is  a  fine-to 
coarse-grained  f oss ilif erous  limestone  with  bedding  that  varies 
from  thick  in  the  upper  section  to  thin  in  the  lower  section. 
Below  the  North  Vernon  Limestone  is  the  Jef f ersonvil le  Limestone. 
Ranging  in  thickness  from  0-30  feet,  the  Jef f ersonvi ' le  Limestone 
has  a  lithology  which  varies  greatly  from  the  top  to  the  bottom, 
of  the  unit.  The  limestone  contains  laminated  breccia  and  coral 
zones  and  has  also  experienced  abundant  calcite  and  pvrite  recry- 
s ta 1 lizat ion .  Underneath  the  Jef f ersonvil le  Limestone  in  the 
s t rat Igraphic  column  Is  the  Geneva  Dolomite.  The  Geneva  Dolomite 
has  a  thickness  ranging  from  0-30  feet.  It  is  characterized  as  a 
dolomite  that  is  soft  and  fine-grained  with  a  sugary  texture, 
bedding  ranges  from  thin  at  the  top  to  thick  at  the  bottom. 
Large  recrys tallized  calcite  Is  commonly  found  within  the  unit. 


The  Silurian  system  In  Decatur  County  contains  four  units. 
These  Include  the  Louisville  Limestone,  the  Waldron  Shale,  the 
Salamonie  Dolomite,  and  the  Brassfield  Limestone.  Units  of  the 
Silurian  system  underlie  the  north,  the  central,  and  parts  of  the 
eastern  sections  of  the  county.  They  outcrop  in  parts  of  the 
stream  valleys  in  the  same  areas.  The  youngest  of  these  units  is 
the  Louisville  Limestone.  It  Is  found  in  the  central  and  eastern 
sections  of  the  county  and  ranges  in  thickness  from  P-30  feet 
thick.  The  Louisville  is  a  dolomitic  limestone  that  is  fine- 
grained, argillaceous,  containing  fossils  and  chert.  Also  it 
tends  to  be  thickly  bedded.  The  next  oldest  unit  is  the  Waldron 
Shale.    The   Louisville   Limestone  and  the  Waldron  Shale  experi- 
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enced  intense  erosion  in  the  middle  Silurian  period  causing  a 
time  unconformity  between  the  Siliurian  and  Devonian.  These  two 
units  were  removed  from  all  but  50  square  miles  of  Decatur  County 
[16].  The  Waldron  Shale  is  also  generally  found  in  the  central 
and  eastern  sections  of  the  county.  It  ranges  in  thickness  Trom 
0-6  feet  thick  and  is  characterized  as  thinly  bedded,  very  fos- 
siliferious,  and  easily  eroded.  The  type  location  for  the  Waldron 
Shale  is  Waldron  in  Shelby  County,  Indiana.  Below  the  Waldron 
Shale  in  the  s t ra t igraphic  column  Is  the  Salamonie  Dolomite  with 
its  two  members  the  Laurel  Member  and  the  Osgood  Member.  The 
total  thickness  of  the  Salamonie  Dolomite  Is  between  0  and  90 
feet.  The  Laurel  Member  Is  characterized  as  a  dolomitic  lime- 
stone, which  is  argillaceous  and  thick  bedded  with  abundant 
chert.  The  Osgood  Member  is  a  dolomite  or  a  limestone,  highly 
argillaceous,  with  an  increasing  shale  content  that  Increases 
southward.  The  Laurel  Member  forms  a  protective  cap  over  the 
older  Silurian  units  allowing  the  formation  of  a  low  relief  plain 
that  extends  Into  Kentucky  [16].  The  final  unit  of  the  Silurian 
system  in  Decatur  County  is  the  Brassfield  Limestone.  It  ranges 
in  thickness  from  0-10  feet.  The  Brassfield  is  characterized  as 
a  medium  to  coarse-textured  limestone  containing  fossils  and 
lenses  of  dolomite  and  shale. 


The  final  st ra tagraphic  system  Identified  as  outcrpping  In 
Decatur  County  is  the  Ordivician  system.  The  Ordivician  system  Is 
composed  of  three  units.  These  are  the  Whitewater  Formation,  the 
Saluda   Formation,   and   thd  Dillsboro  Formation.   The  Ordivician 
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units  underlie  the  extreme  eastern  edges  of  the  county  in  the 
preglacial  valleys  and  also  further  west  as  erosional  features. 
The  Whitewater  Formation  is  the  youngest  of  the  Ordivician  units 
in  the  county.  It  ranges  in  thickness  between  0  and  60  feet.  The 
formation  is  described  as  an  interbedded  calcareous  shale  and 
limestone,  which  is  thinly  bedded  and  thins  southward  from  Deca- 
tur County.  The  next  Ordivician  unit  is  the  Saluda  Formation. 
This  formation  ranges  in  thickness  between  20-50  feet  in  the 
county.  The  Saluda  is  described  as  a  silty  dolomitic  limestone 
containing  a  basal  coral  unit.  This  unit  thins  northward.  Below 
the  Saluda  Formation  is  the  Dillsboro  Formation.  The  thickness  of 
the  Dillsboro  is  estimated  to  be  approximately  300  feet.  It  is 
characterized  as  argillaceous  limestones  and  calcareous  shales, 
which  are  thinly  bedded  and  highly  f oss ilif erous .  The  formation 
contains  approximately  70  percent  shale. 

The  bedrock  topography  of  Decatur  County  is  represented  in 
Figure  9  [18].  The  bedrock  surface  ranges  from  less  than  700 
feet  to  more  than  1000  feet  above  sea  level  with  the  highest 
elevation  in  the  eastern  part  of  the  county. 

GLACIAL  GEOLOGY 

Glacial  activity  has  had  the  greatest  affect  upon  the  soil 
formation  in  Decatur  County.  Glacial  deposits  cover  in  excess  of 
90  percent  of  the  surface  area  in  the  county  [12].  The  county 
has  been  affected  by  three  of  the  four  recognized  glacial  stages 
of  North  America.  These  are  the  Kansan,  the   Illinoian,   and   the 
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Figure  9.    Bedrock  Topography  of  Decatur  County  (18) 
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Wisconslnan  glacial  stages.  Each  stage  deposited  varying  amount 
of  materials  in  the  county.  An  unconsolidated  deposits  map  of 
Decatur  County  is  illustrated  in  Figure  10  [151. 


Kansan  ice  came  from  the  northeast  approximately  350,000  to 
400,000  years  ago  and  covered  the  entire  county.  The  till  depo- 
sited by  the  Kansan  advance  is  part  of  the  Jessup  Formation  of 
Indiana  [19].  Kansan  deposition  thickness  was  generally  less  than 
fifteen  feet.  Also  there  was  probably  at  least  one  retreat  and 
readvance  during  Kansan  time  [19].  The  final  retreat  of  the  Kan- 
san ice  was  about  200,000  years  ago,  giving  way  to  the  Yarmouth 
interglacial  period.  A  paleosol,  a  weathered  soil  profile,  may  be 
identified  at  some  boring  locations.  Much  of  the  deposited  Kan- 
san drift  was  weathered  and  eroded  away  during  the  Yarmouth  and 
later  glacial  advances.  Drillers  logs  from  Decatur  County  have 
indicated  the  presense  of  pre-I 11 inoian  deposits  at  a  few  loca- 
tions [161.  These  deposits  may  be  found  in  deeply  buried  pre- 
glacial  bedrock  valleys.  However,  the  amount  of  Kansan  drift  is, 
today,  very  sparse  and  of  little  Importance. 

At  the  end  of  the  Yarmouth  interglacial  period  about  125,000 
years  ago,  another  advance  of  glacial  ice  from  the  northeast  took 
place.  This  advance  is  known  as  the  Illinoian  glacial  advance. 
The  Illinoian,  like  the  Kansan,  covered  the  entire  county  with 
ground  moraine.  This  ground  moraine,  along  with  the  action  of 
the  Ice,  smoothed  out  the  landscape  and  filled  bedrock  valleys. 
The  Illinoian  glacial  ice  experienced  at  least  two  fluctuations 
as   it  covered  Indiana.  The  till  deposited  during  the  stay  of  the 
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Figure  10.    Unconsolidated  Deposit  Map  of  Decatur  County    (15) 
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ice  Is  the  upper  part  of  the  Jessup  Formation  of  Indiana  [19]. 
Thin  layers  of  paleosol  may  be  seen  within  the  formation  indicat- 
ing the  fluctuations  of  the  ice.  The  Illinoian  ice  finally 
retreated  about  100,000  years  ago  leading  to  the  Sangamon  Interg- 
lacial  period.  The  interglacial  period  t.  s  a  time  of  erosion  and 
formation  of  outwash  of  the  deposited  Illinoian  materials  [20].  A 
paleosol  during  this  interglacial  period  may  be  identified  in 
some  borings  in  the  county.  This  paleosol  has  been  found  to  be 
approximately  two  feet  thick  [6].  Illinoian  ground  moraine  can 
be  seen  at  the  surface  in  Decatur  County  in  the  eastern  one-third 
of  the  county.  Illinoian  age  deposits  are  found,  generally,  in 
the  entire  county,  but  are  covered  by  younger  materials  and 
Wisconsinan  glacial  deposits  In  the  western  two-thirds.  Today, 
the  total  thickness  of  Illinoian  and  pre-Illinoian  deposits  in 
Decatur  County  is  on  the  average  less  than  25  feet  [16].  Figure 
11  Is  a  drift  thickness  map  of  Decatur  County  [21].  Over  two 
thirds  of  the  county  has  a  drift  thickness  less  than  50  feet  and 
most  of  the  eastern  part  of  the  county  exhibits  a  drift  thickness 
of  25  feet  or  less. 


The  final  glacial  stage  to  affect  Decatur  County  was  the 
Wisconsinan  glacial  stage  approximately  65,000  years  ago.  Wiscon- 
sinan ice  sheets,  which  covered  Decatur  County  came  from  the 
northeast  and  covered  the  western  two-thirds  of  the  county.  Fig- 
ure 12  is  the  relationship  of  the  Wisconsinan  ice  lobes  in  Indi- 
ana [22].  The  Wisconsinan  ice  sheets  advanced  and  retreated 
twice  into  Decatur  County.   Deposits  laid  down   by   the   ice   are 
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Figure  11.    Drift  Thickness  Map  of  Decatur  County  (21) 
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Figure  12.    Relationship  of  Wisconsinan  Ice  Lobes  of  Indiana  (22) 
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generally  less  than  thirty  feet  thick.  In  one  boring  in  the 
Wisconsinan  area  total  thickness  of  glacially  deposited  material 
was  found  to  be  141  feet  [16].  Refer  to  Figure  11  for  thickness 
of  drift  in  Decatur  County.  The  first  advance  and  the  farthest 
advance  into  the  county  is  marked  by  the  Shelby  Moraine  at  the 
Wiscons inan-I 1 linoian  boundary.  As  the  ice  melted  back  the  first 
time;  this  ridge  moraine  was  left  along  with  the  ground  moraine 
and  other  glacio-f luvial  materials.  The  second  advance  was  to  a 
position  approximately  two  miles  east  of  St.  Paul  in  Shelbyville 
County.  As  this  ice  retreated  about  12,000  years  ago,  the  Craw- 
fordsville  Moraine,  along  with  a  boulder  belt  close  to  German- 
town,  was  laid  down  [23].  Only  slight  topographic  evidence  can 
b«  seen  in  the  field  to  call  this  particular  area  a  ridge 
moraine.  Thus  it  was  mapped  as  a  Wisconsinan  ground  moraine  area 
in  agreement  with  certain  other  authors  [15]. 


The  farthest  extent  of  the  first  advance  of  Wisconsinan  gla- 
ciation  in  the  countv  is  marked  by  the  Shelbyville  Moraine.  This 
point  was  reached  approximately  21,000  years  ago  and  is  seen  as  a 
ridge  moraine  in  Decatur  County.  The  moraine  defines  the  boundary 
between  the  Wisconsinan  -  Illinoian  surface  deposits  in  the 
northern  two-thirds  of  the  county  down  to  Gaynorsvil le .  Some 
authors  have  mapped  the  Shelbyville  Moraine  all  the  way  down  to 
the  southern  border  of  Decatur  County.  However,  the  evidence  is 
not  there  for  mapping  the  Shelbyville  Moraine  any  further  south 
than  Gaynorsville  [15]. 
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Behind  the  ridge  moraine,  the  ice  deposited  glacial  and 
glacial-fluvial  materials.  The  Wisconsinan  deposited  till  is 
part  of  the  Trafalgar  Formation  of  Indiana  [22,23].  The  most 
widespread  of  the  glacial  materials  deposited  is  the  Wisconsinan 
gi >und  moraine.  Topographically  high  conical  hills  of  deposited 
fluvial  materials  on  top  of  the  glacier  known  as  kames  were  laid 
down  as  the  glacier  melted.  These  are  found  close  to  St.  Omer  and 
Adams  in  Decatur  County.  Also  deposited  by  the  ice  was  an  esker. 
Eskers  form  by  the  accumulation  of  coarse  textured  material  in  a 
fluvial  channel  within  a  glacier.  When  the  glacier  later  melts 
away,  the  esker  remains  as  a  winding  ridge.  The  Burney  esker  in 
Decatur  County  is  located  about  one  mile  northwest  of  Burney. 
Kames  and  eskers  are  characteristic  of  stagnant  and  slowly  melt- 
ing glaciers.  Figure  13  is  a  map  of  glacial  deposits  of  central 
Indiana  [22]. 


As  the  Wisconsinan  ice  retreated,  large  amounts  of  water  and 
materials  scoured  the  stream  channels.  Terraces  were  built  by 
the  reworking  of  the  till.  In  one  location,  an  abandoned  glacial 
sluiceway  which  once  carried  glacial  meltwaters  was  found  sur- 
rounded by  glac io-f luvial  terraces  [24].  Today,  the  stream  chan- 
nels affected  by  glacial  meltwaters  are  in  most  cases  underfit. 
Strong  winds  picked  up  silt-sized  particles  and  deposited  loess 
upon  the  surface  of  the  county.  The  depth  of  this  loess  is,  how- 
ever, generally  less  than  two  and  one-half  feet  thick. 
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LANDFORMS  AND  ENGINEERING  SOIL  AREAS 

EOLIAN  LANDFORMS 

No  major  landforms  of  eolian  drift,  such  as  sand  dunes, 
exist  in  Decatur  County  but  a  blanket  of  loess  of  varying  thick- 
ness occurs  throughout  the  county. 

Loess  Plain 

Loess  covers  most  of  Decatur  County  except  for  steep  eroded 
slopes  and  recent  alluvial  deposits.  The  loess  is,  however,  not 
thick  enough  to  be  mapped  as  a  distinct  parent  material  type. 
Total  thickness  in  the  county  is  less  than  2.5  feet.  Wisconsinan 
age  drift  has  less  than  two  feet  of  loess.  The  Illinoian  ground 
moraine  has  as  much  as  2.5  feet  of  loess.  Table  5  contains  the 
names  of  soil  series  which  form  partially  over  loess  and  the 
underlying  parent  material  type  [21. 


Table  5.  Agricultural  Soil  Series  Formed  Partially  in  Loess  and 
the  Underlying  Parent  Material  in  Decatur  County  [2]. 


Ill inoian 

Wis  cons  inan 

Ground  Moraine 

Ground  Moraine 

Avonburg  (20-50") 

Crosby  (5-18") 

Cincinnati  (18-40") 

Cyclone  (40-60") 

Clermont  (24-60") 

Fincastle  (20-40") 

Grayford  (6-24") 

Miami  (5-18") 

Hickory  (<18") 

Russell  (22-36") 

Rossmoyne  (18-35") 

Williamstown  (4-19") 

Ryker  (24-40") 

Xenia  (22-36") 

Loess  soils  are  generally  silt  loam  or  silty  clay  loams.  Due 
to  the  non-cohesive  nature  of  the  loess  soils,  highway  subgrade 
and  fill  problems  are  common.  These  problems  Include  collapse 
upon   wetting,   piping,  frost  heave,  and  pumping.  Since  the  loess 
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is  in  combination  with  underlying  glacial  materials,  these   prob- 
lems may  be  less  severe. 

GLACIAL  LANDFORMS 

Glacial  landforms  make  up  in  excess  of  90  percent  of  the 
parent  material  accumulations  in  Decatur  County.  The  types  of 
glacial  parent  materials  mapped  are  Wisconsinan  ground  moraine, 
Wisconsinan  ridge  moraine  Illinoian  ground  moraine,  thin  Illi- 
noian  ground  moraine  over  limestone,  and  thin  Illinoian  ground 
moraine  over  limestone  and  shale. 

Wi  s  cons  inan  Ground  Moraine 

Wis  cons inan-age  ground  moraine  occupies  approximately  60 
percent  of  the  surface  area  of  the  county.  The  ground  moraine  is 
characterized  by  a  gently  undulating  surface  forming  an  extensive 
plain.  Local  relief  is  generally  less  than  10  feet  but  exceeds 
15-20  feet  in  a  few  of  the  dissected  stream  valleys.  On  the 
aerial  photography,  the  ground  moraine  showed  typical  light-dark 
mottled  patterns  [25].  Most  of  the  gullies  In  the  area  are  of 
the  broad  saucer  shape  with  low  gradient  indicating  silty  clays 
and  silty  loams  common  with  thin  loess  cover.  The  loess  thickness 
ranges  from  0-5  feet,  but  generally  is  less  than  two  feet  [2]. 
Generalized  soil  profiles  for  the  Wisconsinan  ground  moraine  and 
the  other  parent  material  types  may  be  found  on  the  left  hand 
side  of  the  engineering  soils  map  of  Decatur  County.  These  pro- 
files were  produced  using  available  agricultural  and  borehole 
information.  The  soil  profiles  show  expected   variations   in   the 


38 

material  to  a  depth  of  12  feet. 

The  soil  profiles  for  the  Wisconsinan  ground  were  divided 
into  two  categories.  The  categories  are  high  and  low  ground 
moraine.  These  represent  generalized  subsoil  conditions  in  the 
rises  and  in  the  basins  of  the  Wisconsinan  till  plain.  In  Wiscon- 
sinan ground  moraine  areas,  the  surface  soil  is  a  silty  loan  down 
to  a  depth  of  8-15  inches.  The  low  ground  moraine  usually  con- 
tains less  than  8  percent  organic  matter  [2],  The  silty  loam  is 
underlain  by  silty  clay  loam  and  clay  loam  down  to  42  inches  in 
the  high  ground  moraine  and  down  to  52  inches  in  the  low  ground 
moraine.  These  soils  are  underlain  by  loamy  soils  with  trace 
amounts  of  sand  and  gravel  throughout.  The  low  ground  moraine 
generally  contains  a  higher  clay  content  in  its  subsurface  soils 
verses  the  high  ground  moraine. 

The  agricultural  soil  series  in  Decatur  County  that  form  in 
Wisconsinan  ground  moraine  are:  Crosby,  Cyclone,  Fincastle, 
Hennepin,  Miami,  Russell,  Wil 1 iams town ,  and  Xenia.  Appendix  C-l 
contains  a  table  of  engineering  soil  properties  for  the  soils  of 
Decatur  County.  No  locations  for  the  sampling  of  the  different 
soils  are  given  [21.  Appendix  C-2  contains  a  Table  of  physical 
and  chemical  properties  of  Decatur  County  soil  F2]«  Appendix  D 
contains  soil  boring  at  various  locations  in  Decatur  County  as 
indicated  on  the  engineering  soils  map.  Borehole  numbers 
1,3,8,17  and  18  are  in  Wisconsinan  ground  moraine  areas. 


Wis  cons  inan  Ridge  Moraine 

Ridge  moraine  of  Wisconsinan  age  was  mapped  along  the   boun- 
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dary  between  Wisconsinan  and  Illinoian  glacial  drift.  The  moraine 
starts  in  the  northeast  corner  of  the  county  and  stretches 
towards  the  southwest  in  a  generally  continuous  band  approxi- 
mately one-half  to  two  miles  wide.  The  terminus  of  the  moraine  is 
close  to  Gaynorsville ,  in  south-central  Decatur  County.  Other 
sources  have  mapped  the  ridge  moraine  as  far  south  as  Sardinia. 
The  ridge  moraine  rises  as  much  as  30-40  feet  above  the  surround- 
ing flatter  areas.  Its  rolling  topography  forms  the  distinct 
boundary  between  the  Wisconsinan  and  Illinoian  drift  sheets. 

On  aerial  photography,  the  ridge  moraine  showed  a  highly 
mottled  tone.  The  drainage  was  dendritic  with  saucer-shaped  gul- 
lies. The  soil  profile  In  the  ridge  moraine  is  similar  to  the 
ground  moraine.  Silty  loam  (A-4  to  A-6)  Is  the  surface  soil  down 
to  6-8  inches.  TJnderlving  this  Is  subsoils  of  siltv  clay  loam  or 
clay  loam  (A-6)  down  to  30  inches.  Finally,  loam  with  sand, 
gravel,  and  cobble  seams  may  be  encountered  at  depth.  Agricul- 
tural soil  series  mapped  as  ridge  moraine  Include  Crosby, 
Cyclone,  Fincastle,  Miami,  Russell,  Wil liams town ,  and  Xenia. 

Illinoian  Ground  Moraine 


Illinoian-age  ground  moraine  occupies  approximately  20  per- 
cent of  the  surface  area  of  the  county.  The  ground  moraine  is 
buried  beneath  the  Wisconsinan  glacial  drift  of  the  western  two- 
thirds  of  the  county.  The  Illinoian  ground  moraine  is  character- 
ized bv  a  nearly  flat  to  highly   dissected,   rolling   topography. 


40 

Bedrock.  fairly  close  to  the  surface  and  gully  erosion  produces 
the  rolling  landscape.  The  Illinoian  ground  moraine  is  cut  by 
numerous  deep  gullies  and  cracks.  This  contrasts  with  the  very 
limited  dissection  on  the  Wisconsinan  ground  moraine.  Weathering 
•of  the  ground  moraine  is  as  deep  as  15  feet  or  more  over  the  flat 
areas . 

On  the  aerial  photography,  the  Illinoian  ground  moraine 
appears  as  a  flat  area  with  dark  photo  tones.  The  gullies  are 
dark-centered  and  have  a  characteristic  white  fringe  about  them 
[25].   Gullies  are  generally  of  the  deep  saucer  type. 

Most  of  the  Illinoian  ground  moraine  has  a  cover  of  weath- 
ered loess  of  2  to  4  feet  thick.  This  loess  tends  to  be  of 
medium  stiffness.  Two  sets  of  engineering  test  data  are  given  in 
table  6a  and  6b.  Table  6a  is  from  a  flat  area  of  Illinoian 
ground  moraine  in  nearby  Bartholomew  County  [26],  Table  6b  is 
from  a  dissected  area  of  Illinoian  ground  moraine  in  nearby  Jen- 
nings County  [27].  The  Bartholomew  County  sample  is  weathered 
down  to  143  inches.  Below  this  depth,  the  sand  content  increases 
and  the  silt  content  decreases.  The  Jennings  County  sample  is, 
as  would  be  expected  by  its  topographic  location,  weathered  to  a 
shallower  deth  than  the  other  sample.  The  sample  is  unweathered 
below  85  inches.  Both  of  these  soils  contain  a  clay  rich  horizon 
below  approximately  two  feet,  which  is  common  with  some  Illinoian 
ground  moaines. 


The  surface  soils  of  the   Illinoian   ground   moraine   are   a 
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Table  6a.    Engineering  Test  Data  from  a  broad,  flat  area  of  lllinoian 

Ground  Moraine  (NW,  SW,  sec. 14,  T.8N.,  R.5E.,  Bartholomew 
County)  (2). 
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Table  6b.  Engineering  Test  Data  from  a  dissected  area  of  lllinoian 
Ground  Moraine  (NW1/4,  NW1/4,  sec. 10,  T.6N.  R.8E. 
Jennings  County)  (2) 
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weathered  loess  (A-4)  down  2  to  4  feet.  This  is  shown  as  a  silty 
loam  on  the  engineering  soil  profile.  Subsurface  soils  consist  of 
silt  loams  (A-4)  grading  into  unweathered  loams  (A-6),  silt 
loams,  and  clay  silt  loams  (A-4  to  A-6).  Agricultural  soil 
series  which  form  on  Illinoian  ground  moraine  include  Avonburg, 
Cincinnati,  Clermont,  Hickory,  and  Rossmoyne. 

Thin  Illinoian  Drift  over  Limestone 

In  some  of  the  severly  eroded  stream  valleys  of  the  Illi- 
noian drift  section  of  the  county,  the  Illinoian  ground  moraine 
is  very  thin.  Where  this  thin  ground  moraine  lies  over  the 
Silurian-age  limestones,  a  distinct  photo  pattern  exists.  The 
underlying  limestone  exhibits  a  rounded,  blocky  form  with  sin- 
kholes. As  with  the  Illinoian  ground  moraine,  white  fringes  occur 
along  the  gullies.  However,  these  are  not  as  well  developed  as 
in  the  regular  ground  moraine  areas.  Along  sections  of  Sand 
Creek  large  concentrations  of  sinkholes  exist. 


The  surface  soils  of  this  landform  type  are  usually  siltv 
loams  (A-4).  Up  to  two  feet  of  loess  may  be  found  on  these 
slopes.  Underlying  soils  include  silt  loams  (A-4),  clay  loams 
(A-6),  and  loams  down  to  4.5  to  10  feet.  Beneath  these  are 
Silurian-age  limestones.  The  upper  few  inches  of  the  limestone  is 
generally  weathered.  Soil  series  which  form  on  thin  Illinoian 
ground  moraine  over  limestone  includes  Avonburg,  Cincinnati, 
Clermont,  Grayford,  Hickory,  Rossmoyne,  and  Ryker.  Borehole 
numbers  13  and  16  are  on  thin  Illinoian  ground  moraine  over  lime- 
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Thin  Illinoian  Ground  Moraine  over  Limestones  and  Shales 

The  areas  mapped  as  thin  Illinoian  ground  moraine  over  lime- 
stone and  shale  occur  on  the  eastern  side  of  Decatur  County.  This 
thin  ground  moraine  covers  Siluriai.-age  limestones  and 
Ordi vician-age  limestones  and  shales  in  the  severly  eroded  stream 
valleys.  These  valleys  are  generally  quita  expansive.  The  larg- 
est quarry  in  Decatur  County  quarries  Silurian-age  limestones 
covered  by  thin  ground  moraine  just  north  of  New  Point.  Also,  the 
largest  lake  in  Decatur  County,  Lake  Santee  is  found  in  this 
landform  type. 

Surface  soils  in  this  thin  ground  moraine  are  silty  loams 
(A-4)  and  loams  up  to  1.5  feet  thick.  Most  of  these  are  due  to 
loess  cover  ranging  from  0-2  feet  thick.  Underlying  soils 
include  clay  loams  (A-6),  silty  clay  loams  (A-4  to  A-6),  and 
silty  loams  (A-4)  down  to  as  much  as  12  feet.  Interbedded  lime- 
stones and  shales  are  encountered  at  depths  ranging  from  3  to  12 
feet  below  the  surface.  The  agricultural  soil  series  which  form 
on  thin  Illinoian  ground  moraine  over  limestones  and  shales 
include  Avonburg,  Cincinnati,  Clermont,  Grayford,  Hickory,  and 
Ros  smoyne . 

RESIDUAL  LANDFORMS 

Limestone  Bench 

Soils  which  form  on  limestone  benches  are   characterized   as 
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residual  soils.  They  are  located  in  the  northwestern  section  of 
the  county.  The  benches  line  a  major  portion  of  Clifty  Creek 
downstream  from  Adams.  Also  benches  are  found  on  Flatrock  River 
close  to  St.  Paul  and  Fall  Fork  Clifty  Creek  on  the  county  line 
northwest  of  Waynesburg. 

The  residual  soils  on  limestones  benches  are  poorly 
developed.  The  soils  are  in  some  cases  covered  by  Wisconsinan 
ground  moraine  or  in  steeper  valleys,  by  slopewash.  In  other 
areas,  soil  development  may  be  almost  lacking  due  to  frequent 
flooding  and  erosion. 

The  surface  soils  on  the  limestone  benches  are  generally  7 
to  14  inches  of  silty  loam  (A-4)  or  silty  clay  loam  (A-6).  Under- 
lying soils  are  usually  clay  loams  (A-7)  with  traces  of  limestone 
fragments  down  as  deep  as  four  feet.  Limestone  bedrock  is  gen- 
erally encountered  from  1  to  4  feet  below  the  surface.  However, 
where  there  Is  intense  erosion,  limestone  may  outcrop.  The  agri- 
cultural soil  series  which  form  over  limestone  benches  Include 
Corydon,  Millsdale,  and  Milton. 

GLACIO-FLUVIAL  LANDFORMS 

Kames 


A  total  of  eight  kames  were  found  in  Decatur  County.  Kames 
form  the  most  prominent  topographic  features  in  the  county.  The 
largest  of  these  kames  is  the  Adams  kames  rising   65   feet   above 
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the  surrounding  plain.  Raines  are  of  glacio-  fluvial  origin  pro- 
viding limited  sources  of  sand  and  gravel.  Two  of  the  kames  near 
St.  Omer  have  been  utilized  as  a  sand  and  gravel  source.  The  kame 
near  Adams  has  not  been  utilized  as  an  aggregate  source  and  may 
contain  a  large  portion  of  finer  materials. 

The  first  one  to  four  feet  of  the  surface  material  of  the 
kame  is  generally  mixed.  These  soils  are  generally  silts,  sandy 
silts,  sandy  clay  silts,  or  sandy  silt  loams  with  trace  amounts 
of  gravel.  Underlying  these  surface  soils  are  stratified  layers 
of  sandy  silts,  sands,  and  gravelly  sands.  Kames  do  not  provide  a 
major  aggregate  source  but  mav  provide  small  supplies.  Care  must 
be  taken  with  the  excessive  amounts  of  silt  found  in  some  kames. 
The  agricultural  soil  series  which  form  on  kames  include  Fox, 
Martinsville,  and  Ockley. 

Eskers 

Eskers  are  gl acio-f luvial  materials  deposited  in  the  inter- 
nal streams  and  rivers  within  a  glacier.  They  generally  contain 
stratified  sands,  silts,  and  gravels.  The  only  esker  found  in 
Decatur  County  is  located  1.5  miles  northeast  of  Burney.  The 
soil  profile  will  be  much  like  the  kames  except  surface  soil 
development  will  be  shallower.  There  was  evidence  in  the  field 
that  the  Burney  esker  may  have  been  used  as  an  aggregate  supply 
at  one  time.  The  agricultural  soil  series  which  form  on  eskers 
include  Fox,  Martinsville,  and  Ockley. 


Terraces 


Areas  mapped  as  terraces  are  found  in  the  Wisconsinan   drift 
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areas.  The  terraces  were  built  primarily  as  large  quantities  of 
meltwaters  flowed  through  the  streams  and  abandoned  waterways  of 
the  county.  Large  terraces  are  found  along  Flatrock  Fiver, 
Clifty  Creek,  Fall  Fork  Clifty  Creek,  Sand  Creek,  and  along  the 
abandoned  glacial  sluiceway.  Terraces  contain  coarse-grained 
materials.  Thus,  they  have  very  high  permeability  and  no  surface 
drainage.  Current  scars  were  observed  on  these  extremely  flat 
landforms.  These  airphoto  pattern  elements,  along  with  their  5 
to  15  feet  height  above  the  flood  plains,  were  used  to  identify 
the  terraces  on  the  aerial  photographs. 

Surface  soils  include  silt  loams  (A-4),  silty  clay  loams 
(A-4  to  A-6),  and  loams  down  to  about  four  feet.  Underlying  soils 
include  gravely  loam,  gravely  sand  loam,  or  sand  loam.  Agricul- 
tural soil  series  which  form  upon  terraces  include  Fox,  Mar- 
tinsvile,  and  Ockley.  Engineering  test  data  taken  from  nearby 
Shelby  County  for  Fox  and  Ockley  soils  are  given  in  tables  7a  and 
7b  [28]. 

Glacial  Sluiceway 


An  abandoned  glacial  sluiceway  was  mapped  in  the  northwest 
corner  of  Decatur  County.  During  the  retreat  of  the  Wisconsinan 
glaciation,  the  sluiceway  served  as  a  drainageway  for  the  heavy 
volume  of  meltwater.  The  sluiceway  appears  to  have  connected  Fla- 
trock River  to  Clifty  Creek  but  is  now  at  a  much  higher  topo- 
graphic  position  than  these  streams.   In  sections,  the  sluiceway 
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Table  7a.  Engineering  Test  Data  from  a  Terrace  (SW,  SW, 
sec. 35,  T.5N.,  R.5E.,  Shelby  County)  (2) 
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Table  7b.  Engineering  Test  Data  from  a  Terrace  (NE,  sec.1, 
T.9N.,  R.5E.,  Bartholomew  County)  (2). 
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is  greater  than  one-quarter  of  a  mile  in  width.  Large  outwash 
terraces  were  built  along  its  sides.  Some  of  these  contain  sand 
and  gravel  pits. 

On  the  aerial  photography,  the  sluiceway  appears  very  flat 
with  a  dark  tone  and  a  silty  texture.  A  single  drainage  ditch 
flows  through  the  center  of  the  abandoned  drainageway.  At  one 
time,  parts  of  the  sluiceway  were  in  a  swampy  condition.  Thus 
surface  soils  may  contain  up  to  eight  percent  organic  matter  [2]. 
Surface  soils  of  the  sluiceway  are  loam,  silty  loam  (A-4),  and 
sandy  clay  loam  down  to  about  30  to  36  inches.  These  are  under- 
lain by  clay  loam  (A-6)  and  sandy  clay  loam  with  a  trace  of 
gravel  to  42  inches.  Under  this  is  sand  with  seams  of  gravel. 
Agricultural  soil  series  which  form  over  the  glacial  sluiceway 
include  Montgomery  soils. 

FLUVIAL  LANDFORMS 

Flood  Plains 

Areas  mapped  as  flood  plain  in  Decatur  County  vary  In  width 
from  a  few  hundred  feet  in  small  tributaries  to  approximately  one 
mile.  Soils  in  flood  plains  can  be  locally,  very  variable,  making 
characterization  difficult.  But  there  are  some  differences  in  the 
flood  plains  In  Wisconsinan  drift  areas  verses  Illinoian  drift 
areas  making  them  worthy  of  separate  characterization.  Thus,  the 
soil  profile  of  flood  plains  were  divided  into  these  two  areas. 


A.)  Flood  Plains  In  Wisconsinan  drift  areas 
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Soils  of  the  flood  plains  in  Wisconsinan  drift  areas  are 
derived  from  the  erosion  of  thin  loess  ,  outwash  materials, 
Wisconsinan  ground  moraine,  and  residual  bedrock.  The  flood 
plains  in  these  areas  attain  widths  up  to  one  mile.  These  widths 
are  generally  greater  thai,  are  found  in  Illinoian  areas.  In  many 
sections  of  Clifty  Creek,  where  limestone  benches  occur  on  both 
sides  of  the  stream  channel,  the  flood  plain  width  was  slightly 
enlarged  for  mapping  purposes. 

The  first  14  to  24  inches  of  the  flood  plain  soils  are  silty 
loams  (A-4),  organic  clay  loams  (A-6),  or  organic  silty  clay 
loams  (A-4  to  A-6).  The  clay  loam  contains  a  higher  organic  con- 
tent than  the  silty  clay  loam,  up  to  six  percent.  Underlying 
these  soils  down  to  32  to  72  inches  is  loam,  which  is  silty 
and/or  clayey  in  sections.  This  grades  into  a  gravely  sand  loam 
or  a  gravely  sand.  In  some  flood  plains  ,  limestone  is  encoun- 
tered as  close  as  six  feet  below  the  surface.  Agricultural  soil 
series  which  form  on  flood  plains  in  Wisconsinan  drift  ares 
include  Chagrin,  Chagrin  Variant,  Lobdell,  Orrville,  Sloan,  and 
Stonelick.  Borehole  numbers  2,4,5,7,9,10,11,12,19  and  20  are  on 
flood  plains  in  Wisconsinan  drift  areas. 

B.)  Flood  Plains  in  Illinoian  drift  areas 


The  flood  plains  in  Illinoian  drift  areas  contain  soils 
which  are  derived  from  Illinoian  ground  moraine,  thin  loess, 
residual  bedrock,  and  drift  washed  in  from  the  Wisconsinan  area. 
Most  flood  plains  in  the  Illinoian  area  are  a  few  hundred  feet  or 
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less  In  width.  The  exceptions  to  this  are  Cobbs  Fork  Sand  Creek 
and  sections  of  Sand  Creek  which  are  both  approximately  one- 
quarter  of  a  mile  In  width. 

The  surface  soils  in  Illinolan  drift  areas  are  silt  loams 
(A-4)  to  a  depth  of  12  to  60  Inches,  silty  clay  loam  (A-4  to  A-6) 
to  a  depth  of  12  inches,  and  clay  loam  (A-6)  to  a  depth  of  10  to 
14  inches.  In  Illinolan  areas  mapped  as  ground  moraine,  underly- 
ing soils  include  loam  with  silt  and  clay  seams  down  to  36  inches 
and  a  sandy  loam  with  a  trace  of  gravel.  Flood  plains  mapped  as 
Illinoian  drift  over  limestone  may  have  two  possible  profiles. 
These  are  silt  loam  lying  directly  over  limestone  at  a  depth  of 
36  to  60  inches  or  silt  loam  underlain  by  a  gravely  sandy  loam  at 
16  Inches  covering  limestone  at  a  depth  of  48  to  60  inches. 
Finally,  flood  plains  in  areas  mapped  as  drift  over  limestones 
and  shales  may  also  have  two  possible  profiles.  Surface  soils 
are  underlain  by  a  sandy  loam  at  16  Inches.  The  sandy  loam  covers 
interbedded  limestones  and  shales  at  a  depth  ranging  from  48  to 
72  inches . 


Agricultural  soil  series  which  form  in  Illinoian  drift   area 

flood   plains   include   Chagrin,   Lobdell,   Orrville,  Sloan,  and 

Stonellck.   Borehole  numbers  14  and  15  are   on   flood  plains   in 
Illinoian  drift  areas. 
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MISCELLANEOUS  LANDFORMS 

Gravel  Pits  and  Quarries 

Several  gravel  pits  and  one  major  limestone  quarry  are  found 
in  Decatur  County.  The  gravel  pits  are  found  in  the  northwestern 
section  of  the  county  in  the  terraces  and  kames  of  the  Wiscon- 
sinan  drift  area.  These  pits  produce  an  adequate  supply  of  sand 
and  gravel  aggregate.  The  limestone  quarry  located  north  of  New 
Point  produces  crushed  stone  and  agricultural  lime,  mostly  from 
the  Silurian-age  strata.  Other  quarries  have  been  located  along 
Sand  Creek  in  the  Silurian-age  limestones. 
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ENGINEERING  PROBLEMS  OF  DECATUR  COUNTY 

INTRODUCTION 

This  section  is  a  discussion  of  possible  engineering  prob- 
lems associated  with  the  landf orm-pa rent  material  areas  mapped  in 
the  county. 

GROUNDWATER  SUPPLY 

Decatur  County,  like  some  of  its  neighbors,  has  found  it 
difficult  to  develop  adequate  groundwater  sources  [16].  Larger 
towns  like  Greensburg  and  Westport  have  developed  surface  sup- 
plies to  ensure  an  adequate  water  supply.  But  70  percent  of  the 
population  of  the  county  must  rely  on  groundwater  for  their 
needs.  This  has  caused  economic  restrictions  in  some  rural  areas 
because  water  is  needed  for  progress. 

There  are  several  rock  s t rat Igraphic  units  which  are  water 
yielding.  These  include  the  Devonian  limestones  and  dolomites, 
the  Silurian-age  Louisville  limestone,  and  the  Ordi vician-age 
Saluda  Formation.  Wells  drilled  into  these  aquifers  will  yield 
water  at  a  rate  ranging  from  0  to  250  gpm  [16].  However,  In  areas 
where  the  upper  sequences  have  been  eroded  away,  drilling  the 
older  sequences  of  siliceous  dolomites  give  extremely  low  water 
yields  . 

Limestones  and  dolomites  contain  between  4  to  30  percent 
water  filled  voids.   But  they  can  not  yield  water  at  an  adequate, 
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continuing  rate  if  fracturing  and  dissolution  of  the  rock  is  not 
present  to  allow  water  movement  between  the  voids.  Uhen  the  water 
is  used  in  that  particular  void,  water  yields  drop  almost  to 
nothing.  Thus,  a  study  of  fractures  and  lineament  traces  is  help- 
ful in  locating  drilling  locations  that  will  produce  adequate 
yields.  Figure  14  is  a  fracture  and  lineament  trace  map  of  Deca- 
tur County.  The  traces  shown  on  the  map  are  the  most  prominent 
ones  in  the  county.  Drilling  near  these  traces  or  at  the  inter- 
section of  two  or  more  traces  gives  a  greater  probability  of  ade- 
quate domestic  water  yields. 

Several  possible  problems  should  be  considered  when  using 
the  fracture  trace  map  to  locate  wells.  First,  most  of  the  traces 
follow  natural  drainageways  and  may  be  hundreds  of  feet  from  the 
site  needing  a  water  supply.  Thus,  cost  of  piping  should  be  bal- 
anced with  the  cost  of  drilling  wells.  This  is  especially  true  in 
the  eastern  part  of  the  county,  where  many  inadequate  wells  have 
been  drilled.  Secondly,  since  these  lineaments  are  located  near 
surface  drainageways,  site  preparation  for  drilling  may  be 
costly.  Next,  drillers  may  encounter  deflection  of  their  drill 
bits  by  hard  loose  rocks  in  the  fractures.  Finally,  the  length 
of  casing  may  need  to  be  increased  due  to  mud  slumping  inside  the 
lineaments . 


For  drilling  in  fracture  areas,  the  following  techniques  are 
helpful.  First,  the  highest  water  yields  are  found  in  a  100  foot 
radius  of  the  fracture.  Thus,  drilling  directly  upon  fractures  is 
not   recommended.   This  eliminates  most  of  the  drilling  problems. 
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Figure  14.  Fracture  Trace  and  Lineament  Map  of  Decatur  County  (16). 
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Finally,  drilling  close  to  fracture  traces  generally  give  ade- 
quate water  yields  within  125  to  150  feet  of  the  surface.  Thus, 
the  need  to  go  much  deeper  when  locating  wells  by  the  fracture 
trace  method  is  not  necessary. 

FROST  ACTION  POTENTIAL 

Several  parent  material  types  have  a  moderate  or  high  proba- 
bility for  frost  heave.  These  are  the  Wisconsinan  ground  moraine 
and  ridge  moraine,  the  Illinoian  ground  moraine,  and  the  thin 
Illinoian  moraine  over  bedrock.  All  of  these  may  contain  substan- 
tial amounts  of  clays  and  especially  silts.  They  are  generally 
poorly  drained  and  thus  are  susceptible  to  frost  action.  Frost 
heave  during  freezing  and  induced  low  shear  strength  during  thaw- 
ing can  damage  rigid  structures,  such  as  pavements.  Care  should 
be  taken  to  provide  either  adequate  drainage  and/or  increased 
insulating  materials  to  frost  susceptible  soils. 

CONSTRUCTION  MATERIALS 


Decatur  County  contains  several  gravel  pits  and  one  major 
limestone  limestone  quarry  suppling  an  adequate  aggregate  supply. 
However,  these  pits  and  quarries  are  not  centrally  located. 
Thus,  transportation  of  the  aggregate  to  all  areas  is  costly. 

Crushed  limestone  from  the  quarry  located  north  of  New  Point 
is  a  major  source  of  aggregate  and,  at  times,  building  stone. 
Chert  is  a  detrimental  component  in  some  of  the  limestone  rocks 
of   Decatur  County.   The  Laurel  limestone  Is  generally  not  a  good 
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aggregate  due  to  its  porous  chert  content.  Other  unsatisfactory 
aggregate  materials  include  the  Waldron  Shale  due  to  its  easily 
eroded  nature,  the  Osgood  dolomite  due  to  its  abundant  chert,  the 
Jef f ersonville  limestone  if  carbonaceous  laminae  are  present,  and 
the  upper  layer  of  the  Louisville  limestone  due  to  abundant  silt. 
Probably  the  best  aggregate  available  is  the  Geneva  limestone. 
Table  8  contains  typical  physical  properties  of  some  Devonian  and 
Silurian  strata  [29] . 


Table  8.  Typical  Range  of  Physical  Properties  of  Some 
Devonian  and  Silurian  Strata  from  Eastern  Indiana  [29]. 


Unit 

Specific 

Abras  ion 

Soundnes  s 

Absorption 

Gravity 

Los  s 
(%) 

(%) 

(%) 

Jef  f ersonvi 1 le 

2.64-2.71 

23. 2-31.8 

3.6-45.7 

0.9-2.70 

Geneva 

2.34-2.68 

33.3-35.3 

7.54-12.0 

2.34-4.8 

Louis vil le 

2.54-2.76 

23.4-35.6 

6.8-33.03 

1.  1-2.7 

Laure 1 

2.69-2.80 

23.5-29.  1 

4.0-39.8 

0.5-2.74 

Brassfield 

2.69-2.75 

28.3-29.0 

6.3-8.03 

1.  1-1.4 

Gravel  pits  are  common  in  the  terraces  along  Flatrock  River 
and  Clifty  Creek.  Also,  several  of  the  kames  located  near  St. 
Omer  have  been  utilized  as  sand  and  gravel  sources.  These  pits 
offer  good  materials  for  roadfill  and  other  aggregate  require- 
ments. Care  should  be  taken  when  exploiting  kame  sources  due  to 
possible  excess  silts  and  fines. 


STEEL  AND  CONCRETE  CORROSION 


Forty  percent  of  the  parent  materials  contain  soils   with   a 
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high  to  moderate  steel  and  concrete  corrosion  potential.  These 
include  the  Illinoian  ground  moraine,  thin  Illinoian  drift  over 
bedrock,  flood  plains  in  Illinoian  drift  areas,  and  limestone 
benches.  The  pH  of  these  soils  range  between  4.5  to  8.4  [21. 
Acidic  conditions  present  in  these  soils  will  reduce  the  lifespan 
of  buried  metal  pipe  from  40  to  15  years  [301.  Aluminum  pipe  is 
often  used  to  minimize  the  corrosion  effects.  This  is  the  case  in 
Bartholomew  County  [31].  It  should  be  emphasized  that  site 
specific  evaluation  of  potential  metal  corrosion  should  be  con- 
s  idered . 


Most  severe  concrete  corrosion  is  due  to  a  poor  quality  of 
concrete.  Thus  in  areas  where  this  is  potentially  a  problem,  good 
quality  concrete  helps  to  eliminate  corrosion  and  structural  dam- 
age. 


WASTE  DISPOSAL 


There  are  many  landform  types  in  Decatur  County  which  should 
be  avoided  when  planning  for  a  waste  disposal  system.  T-'irst  are 
the  terraces  and  the  eskers  and  kames.  Thev  are  much  too  perme- 
able to  ensure  proper  confinement  of  waste  materials.  Next, 
floodplains  and  drainageways  experience  flooding,  which  would 
lead  to  seepage  and  contamination.  Finally,  areas  with  bedrock 
close  to  the  surface  such  as  limestone  benches  and  thin  Illinoian 
drift  over  bedrock.  Cracks  and  fractures  in  the  rocks  Increase 
permeability  and  allows  for  rapid  movement  of  the  contaminates 
away  from  the  site.   Wisconsinan  and  Illinoian  ground  moraine  are 


the  best  choices  for  location  of  waste  systems.  They  have,  gen- 
erally, low  permeability  and  offer  good  cover  material  due  to 
their  fines  content. 

FOUNDATIONS  AND  EXCAVATIONS 

Almost  all  of  the  soils  in  Decatur  County  have  a  low  proba- 
bility of  associated  problems  with  foundations  and  excavations. 
Areas  which  generally  experience  moderate  problems  with  founda- 
tions and  excavations  include  the  floodplains,  the  limestone 
benches,  and  possibly  the  thin  Illinoian  drift  over  bedrock 
areas . 

Foundation  and  excavation  problems  are  common  in  the  flood 
plain  areas.  The  flood  plain  soils  are  highly  permeable  and 
require  dewatering.  Excavations  often  experience  slope  failure 
thus  there  is  a  need  for  adequate  bracing  of  the  slopes.  Blowouts 
due  to  water  pressure  are  another  common  problem  which  should  be 
anticipated.  In  these  areas,  bedrock  is  relatively  close  to  the 
surface  and  foundations  should  rest  upon  bedrock. 

On  limestone  benches,  the  number  one  problem  will  be  sink 
holes.  Without  proper  design,  foundation  collapse  can  cause  great 
damage.  Sink  hole  development  and  solutioning  is  a  problem  that 
only  gets  worse;  thus,  proper  fill  and  drainage  structures  are 
needed  . 


In  Illinoian  drift  areas  over  bedrock,  two   potential   prob- 
lems  may   occur.    First,   sink   holes  and  solution  cavaties  are 
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common  in  these  areas,  especially  near  Sand  Creek.  Second,  expo- 
sure of  the  interbedded  limestones  and  shales  in  the  eastern  part 
of  the  county  can  cause  shale  degradation  and  slope  failures. 
Steps  should  be  taken  to  protect  the  shale  from  the  environment, 
when  the  possibility  of  degradation  exists. 

Other  potential  problems  of  the   engineering  soils   of   the 

county   include   perched  water  tables  and  ensuing  slope  stability 

problems  in  the  ridge  moraine.   There  is  the  need  for   dewatering 

in  terrace  excavation.  Also,  terraces  should  be  explored  for 
local  loose  sand  seams  or  clay  pockets. 

Few  problems  are  anticipated  with  building  of  structures  and 
excavation  of  materials  in  the  Wisconsinan  and  Illinoian  ground 
moraine  areas.  The  heavest  buildings  in  Decatur  County  are 
located  in  Greensburg.  The  soils  under  Greensburg,  for  the  most 
part  are,  Wisconsinan  ground  moraine.  These  moraines  are  natur- 
ally overconsolida ted  ,  an  important  point  for  consolidation  and 
settlement  considerations.  To  ensure  proper  foundation  perfor- 
mance, a  careful  site  investigation  should  be  undertaken  to 
alleviate  future  problems.  Glacial  till  can  be  very  variable  over 
a  short  distance.  Soil  exploration  for  new  buildings  in  these 
areas  is  needed  for  identification  of  materials  with  low  bearing 
capacity  and  high  settlement  potential. 

SHALE  EMBANKMENT  AND  DEGRADATION 

Shales  occurring  in  Decatur  County  could  cause  problems  if 
used   in   embankments.    Testing  of  shale  materials  to  be  used  in 
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rock  fills  to  check  their  tendency  to  degrade  after  placement  are 
required.  When  these  materials  are  placed  and  compacted,  large 
voids  exist.  As  the  shale  is  exposed  to  the  environment,  it 
becomes  soft  and  its  collapsing  void  spaces  cause  large  settle- 
ment and  slope  failure.  Fortunately,  a  rating  system  has  been 
devised  to  determine  the  shale  suitability  as  a  fill  material 
[32].  Specific  tests  are  performed  upon  the  shale  to  rate  it  for 
comparison  with  correlation  charts.  These  charts  correlate  the 
shale  rating  with  common  design  practice. 


The  first  test  performed  upon  the  shale  is  the  slake  dura- 
bility test.  This  test  evaluates  durability  and  long  term  degra- 
dation due  to  weathering.  Five  ten-gram  samples  of  shales  are 
placed  in  a  wire  drum  ,  submerged  half-way  in  water,  and  rotated 
200  revolutions.  The  drum  is  then  oven  dried  before  repeating  the 
rotation.  After  the  second  set  of  rotations,  the  nieces  of  shale 
remaining  are  weighed.  The  shale  durability  index,  Id(2),  is 
then  computed  as  follows: 

.  .    Weight  after  second  cycle  x  100 
loCZJ  -     Weight  after  first  cycle 


This  results  in  a  number  between  0  to  100.  Shales  with  an  Id(2) 
less  than  80  are  considered  soil-like  and  the  plasticity  index  is 
determined.  Shales  with  an  Id(2)  greater  than  80  are  considered 
rock-like  and  a  point  load  test  is  performed. 


Franklin  developed  a  rating  chart  using  index  of   durability 
versus   plasticity   index   or   point   load  test.  Figure  15  is  the 
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Franklin  rating  chart  and  is  used  to  determine  an  'R'  value  [32]. 
Figure  16a  shows  minimum  lift  thickness  and  compacted  density 
verses  the  'R'  value.  Figure  16b  shows  the  correlation  between 
the  drained  shear  strength  parameters  and  the  'R'  value.  These 
charts  can  be  used  to  predict  shale  performance. 

The  Waldron  Shale  is  considered  a  soil-like  shale.  It  is 
broken  down  during  compaction  and  is  placed  as  a  soil-like 
material.  Most  of  the  Ordi vician-age  shales  are  considered  rock- 
like shales  but  in  the  long  term  would  break  down  and  be  soil- 
like. If  problems  are  expected  with  using  a  shale  as  a  rock-type 
material,  precautions  can  be  taken  to  lessen  degradation  effects. 
Proper  drainage  within  the  fill  helps  to  minimize  slaking.  Also, 
the  shale  fill  should  be  isolated  from  water  infiltration  and 
from  the  environment.  This  can  be  accomplished  by  encasing  the 
shale  with  a  very  low  permeability  fill  material  such  as  clay 
from  the  Wisconsinan  ground  moraine.  These  measures  will  help  to 
slow  down  the  slaking  process  and  increase  the  service  life  of 
the  fill. 

SUMMARY 


A  summary  of  potential  engineering  soil  problems  of  Decatur 
County  is  given  in  Table  9.  Each  parent  material  tvpe  is 
represented  along  with  probability  of  certain  problems  occurring. 
These  ratings  reflect  the  average  character  of  the  parent 
material  type . 
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Figure  16a.  Trends  in  Shear  Strength  Parameters  of  Compacted 
Shale  Fills  as  a  Function  of  the  Shale  Quality  (32). 


Figure  16b.  Tentative  Correlations  Between  Shale  Quality, 
Lift  Thickness,  and  Compactd  Densities  (32). 
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1916 

38700.0 

7 

25100. 

0 

8 

1*300.0 

9 

8*90.0 

9 

6390.0 

6 

4950.0 

8 

3930.0 

9 

3490.0 

a 

2870.0 

6 

1710.0 

11 

1917 

19*00.0 

29 

1*500. 

0 

2S 

6270.0 

2S 

5210.0 

29 

3960.0 

27 

2600.0 

30 

2340.0 

31 

2090.0 

31 

1890.0 

25 

1130.0 

26 

1924 

20900.0 

27 

11800. 

0 

29 

6710.0 

32 

*S90.0 

32 

4150.0 

25 

3030.0 

27 

3070.0 

22 

2600.0 

IT 

2690.0 

10 

1660.0 

12 

1925 

4720.0 

42 

3290. 

0 

42 

2970.0 

40 

2200.0 

40 

1590. 0 

40 

1110.0 

40 

926.0 

40 

873.0 

40 

737.0 

40 

555.0 

39 

1926 

14500.0 

33 

10000. 

0 

31 

6140.0 

26 

6020.0 

23 

4*70.0 

22 

3320.0 

23 

2630.0 

29 

2260.0 

28 

2190.0 

18 

1910.0 

6 

1927 

22900.0 

23 

1*700. 

0 

2* 

6550.0 

2* 

5760.0 

25 

4920.0 

17 

3590.0 

19 

3610.0 

13 

3210.0 

1* 

2600.0 

13 

1770.0 

10 

1928 

28400.0 

17 

12100. 

0 

26 

7210.0 

29 

5*70.0 

27 

3660. 0 

31 

2530.0 

32 

2690.0 

27 

2340.0 

26 

2070.0 

23 

1**0.0 

16 

1929 

46600.0 

* 

21700. 

0 

12 

11100. 0 

16 

7160.0 

1* 

45 1 0 . 0 

20 

3860.0 

18 

3530.0 

1* 

3260.0 

12 

3270.0 

5 

1650.0 

7 

1930 

26500.0 

16 

26500. 

0 

S 

20600.0 

1 

12600.0 

3 

77*0.0 

* 

4990.0 

» 

4170.0 

6 

3450.0 

10 

2520.0 

1* 

1360.0 

16 

1931 

6060.0 

41 

4  0  20. 

0 

41 

2700.0 

*2 

21*0.0 

*l 

1*60.0 

41 

10BO.0 

41 

657.0 

41 

753.0 

42 

614.0 

*l 

397.0 

*l 

1932 

21400.0 

26 

8680. 

0 

34 

6930.0 

30 

5540.0 

26 

3960.0 

26 

3120.0 

26 

2*70.0 

30 

2310.0 

27 

1780.0 

27 

11*0.0 

26 

1933 

34500.0 

10 

22100. 

0 

9 

13*00.0 

10 

7990.0 

11 

5710.0 

12 

52*0.0 

* 

•390.0 

3 

39*0.0 

3 

3*60.0 

2 

2070.0 

2 

1934 

7090.0 

40 

4  380. 

0 

40 

2760.0 

41 

1710.0 

42 

1350.0 

43 

993.0 

42 

755.  0 

43 

755. 0 

41 

607.0 

*2 

396.0 

*2 

1935 

12600.0 

35 

6780. 

0 

37 

5060.0 

36 

3530.0 

37 

2190.0 

39 

1*20.0 

39 

1180.0 

39 

1010.0 

39 

81*. 0 

39 

*6S.O 

40 

1936 

11200.0 

37 

9*50. 

0 

33 

5660.0 

34 

3810.0 

35 

2590.0 

36 

2*90.0 

35 

2050.0 

36 

1660.0 

36 

1290.0 

37 

785.  0 

37 

1937 

41600.0 

5 

25*00. 

0 

7 

16500. 0 

2 

1S700.0 

1 

9S10.0 

1 

6030.0 

2 

4370.0 

* 

3660.0 

s 

2790.0 

9 

1810.0 

9 

1938 

20600.0 

28 

15200. 

0 

22 

9860.0 

22 

6320.0 

20 

6170.0 

9 

*s*o.o 

11 

3510.0 

15 

3170.0 

15 

2660.0 

11 

1820.0 

6 

1939 

27300.0 

19 

17100. 

0 

19 

10100.0 

20 

6030.0 

22 

3900.0 

28 

3*80.0 

21 

3200.0 

19 

2630.0 

19 

2110.0 

20 

1290.0 

22 

19*0 

25200.0 

22 

18000. 

0 

IS 

10500.0 

18 

5970.0 

24 

3560.0 

32 

2280.0 

36 

2110.0 

35 

1620.0 

35 

1390.0 

35 

773.0 

38 

19*1 

2500.0 

44 

1710. 

0 

44 

1290.0 

44 

1020.0 

4* 

671.0 

4* 

452.0 

»* 

381.0 

4* 

363.0 

4* 

372.0 

4. 

271.0 

». 

19*2 

17600.0 

31 

11300. 

0 

30 

6710.0 

31 

4920.0 

31 

2970.0 

3* 

2500.0 

33 

2260.0 

33 

19*0.0 

33 

1S50.0 

32 

1010.0 

29 

19*3 

30600.0 

11 

21800. 

0 

11 

16200.0 

3 

8770.0 

7 

4960.0 

16 

3170.0 

2S 

2930.0 

23 

2*90.0 

22 

2090.0 

21 

1310.0 

20 

19** 

21700.0 

2S 

18000. 

0 

16 

12000.0 

12 

68*0.0 

17 

4490 .0 

21 

3390.0 

22 

2660.0 

28 

2190.0 

30 

1S20.0 

33 

8*0.0 

34 

19*5 

27*00.0 

18 

16*00. 

0 

20 

10200.0 

19 

62*0.0 

21 

S060.0 

IS 

41*0.0 

15 

3220.0 

IT 

3060.0 

16 

2300.0 

17 

1290.0 

21 

19*6 

14400.0 

34 

7720. 

0 

35 

5010.0 

3B 

3380.0 

38 

2650.0 

35 

2500.0 

34 

2290.0 

32 

2010.0 

32 

1760.0 

28 

1130.0 

27 

19*7 

29900.0 

13 

19000. 

0 

13 

11300.0 

15 

7010.0 

15 

5600.0 

13 

4930.0 

9 

39*0.0 

B 

3260.0 

13 

2650.0 

12 

1600.0 

13 

19*» 

26700.0 

20 

13600. 

0 

26 

8800.0 

23 

6570.0 

19 

5900.0 

11 

3950.0 

17 

3390.0 

16 

2750.0 

18 

2090.0 

21 

1190.0 

23 

19*9 

49000.0 

3 

31000. 

0 

2 

15700.0 

6 

96*0.0 

s 

8710.0 

3 

5960.0 

i 

4980.0 

2 

4270.0 

2 

3300.0 

* 

1950.0 

• 

19S0 

JT)706.0 

a 

26100, 

0 

6 

15900.0 

5 

13800.0 

2 

9650.0 

2 

7830.0 

1 

6080.0 

1 

S300.0 

1 

3960.0 

1 

2360.0 

1 

1951 

29400.0 

14 

17200. 

.0 

IS 

9970.0 

21 

7*60.0 

13 

4800. 0 

18 

4200.0 

1* 

3790.0 

11 

3660.0 

6 

3310.0 

3 

1950.0 

s 

1952 

40800.0 

6 

27300. 

.0 

* 

1*500.0 

8 

9680.0 

* 

59S0.0 

10 

4350.0 

13 

3770.0 

12 

3*70.0 

9 

2820.0 

8 

1560.0 

14 

1953 

9240.0 

36 

6550. 

.0 

39 

5020.0 

37 

3610.0 

36 

2260.0 

37 

1600.0 

37 

1700.0 

37 

1520.0 

37 

1390.0 

36 

827.0 

35 

195* 

33*0.0 

43 

2930, 

0 

43 

2020.0 

43 

1660.0 

43 

1*00.0 

42 

993.0 

43 

800.0 

42 

700.0 

43 

568.0 

43 

3S*.0 

43 

1955 

8*60.0 

39 

6720, 

.0 

36 

5320.0 

35 

4370.0 

33 

3*00.0 

33 

2550.0 

31 

2130.0 

34 

1870.0 

3* 

1*50.0 

34 

679.0 

33 

1956 

22600.0 

24 

1*800. 

.0 

23 

7950.0 

27 

5130.0 

30 

3820.0 

29 

3250.0 

24 

2790.0 

24 

2*50.0 

24 

2120.0 

19 

1*10.0 

IT 

1957 

26600.0 

15 

17800, 

,0 

IT 

11400.0 

14 

6810.0 

18 

4230. 0 

24 

3490.0 

20 

3090.0 

21 

2590.0 

20 

2060.0 

24 

1170.0 

2* 

195a 

25900.0 

21 

15200, 

.0 

21 

12700.0 

11 

7610.0 

12 

5100.0 

1* 

4990.0 

S 

4110.0 

7 

3690.0 

28*0.0 

7 

2010.0 

3 

1959 

55000.0 

1 

33*00, 

.0 

1 

16100.0 

* 

8700.0 

a 

7*00.0 

5 

4970.0 

7 

3850.0 

10 

3280.0 

11 

2500.0 

16 

1*80.0 

15 

1960 

15700.0 

32 

7*911, 

,0 

36 

4900.0 

39 

3090.0 

39 

2190.0 

38 

15*0.0 

38 

1370.0 

38 

1230.0 

38 

12*0.0 

38 

805.0 

36 

1961 

30300.0 

12 

18800 

,0 

1* 

10700.0 

17 

8270.0 

10 

6230.0 

a 

458  0.0 

10 

4200.0 

5 

3510.0 

7 

2S10.3 

IS 

1370.0 

19 

1962 

18200.0 

30 

13500. 

.0 

27 

7*00.0 

28 

53*0.0 

28 

4*30.0 

23 

3000.0 

26 

2750.0 

25 

23*0.0 

25 

1860.3 

26 

11*0.0 

25 

1963 

52000.0 

2 

30700 

,0 

3 

15100.0 

7 

91*0.0 

6 

63*0.0 

7 

4110.0 

16 

3130.0 

20 

2*60.0 

23 

1760.0 

29 

1000.0 

30 

196* 

35*00.0 

9 

22000 

.0 

10 

11900.0 

13 

6860.0 

16 

4720.0 

19 

4*20.0 

12 

3200.0 

18 

2500.0 

21 

1740.0 

30 

937.0 

31 

1965 

12000.0 

36 

9850 

,0 

32 

6030.0 

33 

3960.0 

3* 

37*0.0 

30 

2850.0 

29 

2700.0 

26 

22*0.0 

29 

1640.0 

31 

932.0 

32 
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wnITFm*TFB    PIVEW    AT    HROOKVILLE.     1*0. (Coflt  inuad ) 
STATISTICS    ON    NO°M*L    -ONThlt    »E*NSUU    r>ArS> 


o.asaor 

■03 

.6659F 

0.J137E 

06 

.S76«E 

0.»»23F 

0] 

.755SE 

0.3683F 

01 

^I37F 

0.1191F 

01    0.11ME 

0.757F.E 

01 

.  -*  1  TE 

[S{«€»N.w*i.[«nCE.ST*NO*on 

03  0.10«-OE-0«.  0.2220F.fl<. 

06  0.9092E-06  0.6332E-07 

03  0.-*53^£*03  0.2516£.o*. 

01  0.1221E-G1  0.16*«F.OI 

01  0.916*E*Q0 

01  0.6*99E.Ol 


DEVIATION.  S«E»JNESS.    COEFF.    OF    VAR I A  TinN,--E3C: 

0.?007F.o*.  n.2373F-0<-  0.2205e'-0«.  O.I*»3«E*0*  0, 

0.I740F-07  0.  1  7fcRF.07  1  .  1  »B7E -0 7  Q.1Q91F»07  0. 

0.1319F-0*.  0.1330F-0"  0.121T-0*.  0.10*>SE>0*  3. 

0.7671E-00  D.619TE*00  0.3270E-no  0.1561E-01  0, 

1  1  3**€ -0 1     0.h57lE«00  O.S602F-00  ri.S530F.no  OWZb^F-O'1  0. 

1<W2E*02    0.1332E-02  0.1S7*.£*02  0.1*.62E*02  0.953*E*tfl  0, 


NTAGF 

or 

AvEOAGE 

FLO. 

1112E 

0* 

O.befcfcE 

■03    0 

.-at&E 

110»t 

.07 

O.fafcS^c" 

•  06    0 

.36f9E 

ioiie 

0* 

0.O677E 

•  03    0 

.  =  I9!>E 

1873E 

01 

0.313-.E 

•01    0 

.38ME 

aeiTE 

•00 

0.97J8E 

•00    0 

. 1218E 

7906t 

01 

0.-5S3t 

•01    0 

.2830E 

■03  Q.*O3*E*03 
■06  0.*.2ME-06 
03  0. 65121-03 
■01  0.5009E-01 
01  0.1502E-01 
01    0.267SE-01 


STATISTICS    ON    NO«"AL     ANNUAL    "FANSfALL    OAr*) 


0.272*E*06 


STATISTICS  CN  i_OC  -ON 


BUNCE.STANn 


0.2*.2<JF 

01 

•261-f 

0.1167F 

•  00 

,16t>7F 

0.3M6F 

•00 

.••1C7F 

O.'302'.F 

•  00 

.iUbf 

0.1*07? 

•  00 

.156-*F 

C.707fcf 

01 

.ThinF 

•01    0.2*??* 


01 
00 

0 

0 

.3074.F.0  1     0. 

.2*S9F.nn    o. 

00 
DO 

0 
0 

.5iS7F.on    o. 

.*12MF-A3-0. 

00 
01 

0 

.1677F-<i1     0. 

.■..is-e-ni   0. 

DEVIATION.  SKFunFSS.     CntFF.    OF     VAt.  I  AT  ION  .»-r°CENT  AGE    OF 

3169F-0)  0.329SF-01     0.32&3E-01     0.3056E-C1    3.2939E-01 

160ftE-0n  0.  *«.*•  7F  -0  1     0.8<»U7F-0l     0.9<«35F-:  ,     0.  1  19rtE  -00 

(•OOft'Od  0.2906F-00     n.2900F*00    0  .  JO  7?E  •  CO    0.3<-61E*00 
10?hE-01-0.7t.<?^E-OU-').7023E-00-0.17j*,£..;o    0..872E.00 

126tj>*00  O.Hflfcir-Ol    P.fl8^7c-oi    O.IOO^E-JO    0.1178E-00 

*230F-01  H.9S97E-01    0.*b03E-01    0. 8901f-.il     O.rtS^lF-0' 


AVERAGE    FL0* 


0.2710E 

01 

.2-9SE 

01 

.2"t>2E 

•01 

0.  10*«-E 

00 

.0716E 

•01 

>.11S3£ 

•00 

0.323QE 

00 

.29S2E 

00 

.3396E 

•00 

0.2H91E 

00 

.1376E 

01 

J.li)7et 

•01 

0.1.92E 

00 

•  U83E 

00 

J.1379E 

00 

:..M93E 

01 

■  72;,^e 

ni 

,.7P1E 

•01 

STATISTICS    CN 

l 00     ANNUAL     "Fl 

-£••« 

VA»1«NCE 

OSOfOl 

O-SOPSE-Ol 

'mull  '[us 

111) 

40100 

1911 

21300 

1911 

17100 

1119 

39700 

1920 

49700 

1914 

29900 

IKS 

9290 

ita 

2IC00 

1927 

29200 

1S3! 

21400 

1929 

91200 

1930 

30709 

1931 

11900 

1932 

24700 

1933 

39900 

1934 

13100 

193S 

10200 

1939 

17000 

1937 

92200 

1939 

73400 

1939 

30400 

1940 

36100 

194  1 

3030 

1942 

20400 

194] 

52000 

1944 

16900 

1945 

16900 

1946 

31133 

194! 

39603 

1948 

97900 

194B 

91200 

1950 

45330 

1991 

33900 

1992 

91200 

1993 

13900 

1994 

4990 

1995 

12100 

I99S 

33000 

'.95  7 

35300 

'959 

36600 

1959 

B180O 

I960 

30400 

1991 

42000 

1967 

2E500 

1983 

94500 

1961 

46300 

'965 

13800 

1966 

13800 

196: 

23400 

'  968 

S7900 

•  969 

31400 

1970 

37900 

1971 

29000 

1972 

17600 

1973 

17500 

Appendix  A-1  (Cont. 


73 


KABASH  RIVER  BASIN 

03565000  Sand  Creek  near  BrMnviUe,   Ind. 

LOCATKW.--Ut  JS'OS'OJ",  long  8S'39'32",  in  .'WrtE*  sec.S,  T.7  N.,  R.8  E.,  Jennings  County,  on  left  bank  at  dowistream  side  of 
county  highwy  bridge,  2.S  niles   (4.0  kn)  west  of  BrexersnUe,  S.7  miles  (9.2  km)  upstream  from  Kyaloosing  Creek,  and  16 
miles  (26  km)  upstream  from  mouth. 

DRAINAGE  AREA.-1SS  mi1   (401  km1). 


DURATION  TABLE  OF  OAIir  DISCHAR6E  FOR  TEAR  ENDING  SEPTEMBER  30 

CLASS  0      1      2      3      »     5     6      7      e      9   10    11  12  13  1*  IS   16   17   18    19  20  21   22  23  2*  25   26  27  28  29  30   31    32   33  3» 

YEAS  NU"«E9   OF    DAYS    IN   CLASS  CFS-0AYS 

1944  21                                                   1       1      9      3      2  10  6  13  17    12    16    13    16    11      8      7  7  3  2      2  1  11  1546a. 1 

19*9  18                                                                       1               3  1  12  16  12    23    3S    24    16    30    33    44  30  29  12       4  6  5  *  6       1       1                                    98133.3 

1950  4    16   42   26   23   33    31    5k  32  32  22    10  11  16  5  6      1      1  13303"..  J 

1951  1    2S  in  11  15  6   25   23    12      8  23  »8  51  26  21  27      9  11  7  3  1      1      1  9018S.2 

1952  4    26   20  IS  9  16  IS    12    11    IS   22    25    37   41  20  16  2»    1*  9  10  2  2      1  8171.5.9 

1953  22  2       5       ?    10    |4    20  11  12  19  10    20    13    29    16    21     35    41  17  14  6      6  6  3  1  39S30.8 

1954  116  2       4       2      6    10       6  4  17  46  IS    13    27    24    34    19       7       7  3  2  1  6714.3 

1955  29  3              11              3  26  23  34  10      9   28   40    27    31    24    30  12  12  8      3  S  4  2  37788.4 

1956  2      1  6  5  12  11      8    26   48   59   44   24    36  26  23  14      9  4  3  3  2  61089.4 

1957  1      S      3    16  11  18  22  IS    17    12   26   40    31    47   42  13  12  8      8  8  4  3  1      2  6SS47.7 

1958  9      4       2  1  6  7  7       2    18    19    32    58    54    35  31  37  8    12  9  6  5  3  8S707.2 

1959  2  4  15  9  15    18    29    30    SO    41    36   37  33  18  15      4  4  2  1  1  1                         63555.4 

1960  14  13  3    12    34    39   49   57   40   41  29  16  6      6  1  3  2  1  49S4S.1 

1961  4  6  11  67  46    10    56    26    20    16    17    23  13  15  8       8  9  4  2  3       1  62797.2 

1962  12  21  21    30    40    35    30    43    37   40  16  14  10      4  3  6  1  2  S0293.8 

1963  4  3  10  8  14    35    75   53    39   29    22    25  20  9  S      6  3  2  2  1  41446.1 

1964  16  20       S       S    10    21     17  27  26  21  24    25    16    19    24    IS    1 3    20  1 3  9  5      5  6  2  2  46320.4 

1965  40  1  6  26  18  22   43    22    !l   24    23    28    35  12  12  16      6  6  2  1  39476.6 

1966  1      8  a  9  13  23    43   55    36    39    29    36    17  12  11  12      6  2  4  1  36150.7 

1967  6       2       1  4       3       6       4               2       4       7  11  6  21  17    20    26    20    25    39    33    32  24  13  16    11  4  3  4  |                                                    57458.1 

1968  4      3       1       1       1       1  2  4  21  28    12    26    35   44   27    31    37  22  21  15    13  9  5  2  I  70778.4 

1969  22  23  17    17    18    35    34    34   52    33  21  23  13    12  6  1  2  1       1  61362.1 

1970  2    12  33  21  20  23    21    23   27    31    30    28    30  18  23  8      7  3  1  2  2  S093S.4 

1971  2      3      2      2  2  5  20  20    20    45   44    53    36    24    28  22  15  12      4  5  I  36552.0. 

1972  3  12  16  12    11     38    25    24    39    39    52  3S  23  19       6  6  4  1  1  59573.4 

1973  10  14  18    20    17      9    10    33    35    52  38  35  33    18  13  8  2  89150.8 


CFS  TOTAL  ACCUN  PEPCT  CLASS         CFS         TOTAL    ACCU"    PEPCT            CLASS         CFS        TOTAL    ACCU"    PEPCT 

0.40  61  "96  1  96.2  18                  19.0          731       5934      63.7            27                 860            150         356          3.8 

0.60  98  8900  95.6  19                29.0         769      5203      SS.9           28             1300           103        208         2.2 

1.00  151  8802  94.5  20                 44.0         827      4414      47.4            29              2000              55         105          1.1 

1.50  200  8651  92.9  ; 

2.20  322  8451  90.7  ; 

3.40  505  8129  87.3  J 

5.20  425  7624  61.9  ,' 

fl.00  494  7199  77.3  i 

12.00  771  6705  72.0  . 


LOKST  MEAN  DISCHARGE.  18  CFS,  AND  RANKING,  FOR  THE  FOUCHING  NUMBER  OF  CONSECUTIVE  OATS  IN  TEAR  ENOINS  MARCH  31 


CFS 

TOTAL 

ACCU» 

PEPCT 

0.00 

268 

9314 

100.0 

0.01 

2 

9046 

97.1 

0.02 

1 

9044 

97.1 

0.0} 

0 

9043 

97.1 

0.04 

4 

904  3 

97.1 

0.C7 

3 

90  39 

97.0 

0.10 

37 

9036 

97.0 

0.20 

22 

8999 

96.6 

0.30 

16 

8977 

96.4 

67, 

,0 

819 

3587 

100, 

.0 

890 

2768 

160. 

,0 

545 

1878 

240, 

,0 

457 

1333 

370. 

,0 

32S 

876 

TEAR 

1 

3 

7 

14 

30 

60 

90 

120 

183 

ANNUAL 

1949 

0.00 

1 

0.00 

1 

0.00 

1 

0.00 

1 

0.00 

1 

0.26 

3 

2.50 

7 

12.80 

12 

20.10 

12 

270.00 

Z! 

1950 

2.60 

21 

3.30 

22 

3.70 

23 

4.60 

23 

9.30 

22 

23.60 

23 

60.90 

23 

67.50 

23 

78.60 

22 

300.00 

24 

1951 

7.00 

24 

7.90 

24 

9.20 

24 

14.20 

24 

30.70 

25 

74.10 

25 

127.00 

25 

126.00 

25 

142.00 

24 

305.00 

25 

1952 

0.S1 

11 

0.50 

11 

0.5. 

10 

0.61 

10 

0.76 

7 

1.80 

7 

1.90 

4 

7.90 

9 

28.10 

15 

216.00 

16 

1953 

0.40 

10 

0.40 

10 

0.40 

7 

0.57 

9 

1.10 

8 

2.20 

8 

4.30 

9 

6.30 

7 

14.70 

7 

119.00 

9 

1954 

0.00 

2 

0.00 

2 

0.00 

2 

0.00 

2 

0.00 

2 

0.00 

1 

0.00 

1 

0.45 

1 

2.70 

2 

50.90 

1 

1955 

0.00 

3 

o.oo 

} 

o.oo 

3 

0.00 

3 

0.00 

3 

0.54 

4 

1.40 

3 

1.60 

3 

2.10 

1 

94.00 

* 

1956 

0.00 

4 

0.00 

4 

0.00 

4 

0.00 

4 

3.00 

12 

9.20 

IT 

18.40 

21 

26.00 

19 

35.10 

16 

116.00 

7 

1957 

0.60 

12 

0.77 

12 

1.20 

13 

1.70 

13 

2.30 

11 

3.40 

9 

15.40 

19 

IS. SO 

17 

35.50 

17 

123.00 

11 

1958 

0.30 

7 

0.37 

8 

0.-1 

8 

0.56 

7 

2.00 

10 

4.40 

12 

5.40 

11 

10.10 

10 

92.20 

23 

221.00 

19 

1959 

11.00 

25 

12.00 

25 

13.10 

25 

16.20 

25 

28.60 

24 

67.40 

24 

68.60 

24 

84.10 

24 

150.00 

25 

291.00 

23 

1960 

1.10 

14 

1.30 

14 

1.70 

IS 

2.30 

IS 

6.20 

19 

11.10 

20 

13.10 

16 

14.70 

1* 

18.40 

11 

89.80 

3 

1961 

2.20 

18 

2.20 

18 

2.30 

17 

2.60 

16 

3.10 

13 

4.20 

11 

4.50 

10 

7.20 

6 

16.40 

8 

165.00 

16 

1962 

1.30 

15 

1.30 

IS 

1.40 

14 

1.80 

14 

6.60 

21 

10.60 

19 

13.20 

18 

15.40 

16 

17.80 

10 

182.00 

17 

1963 

2.40 

19 

2.50 

19 

2.60 

18 

3.30 

19 

5.40 

18 

10.10 

18 

13.10 

IT 

14.60 

13 

21.20 

13 

116.00 

8 

1964 

0.30 

8 

0.33 

7 

0.44 

9 

0.57 

a 

0.68 

6 

1.60 

6 

2.30 

6 

2.70 

4 

12.50 

6 

120.00 

10 

1965 

0.00 

5 

0.00 

S 

0.00 

5 

0.00 

5 

0.00 

* 

0.03 

2 

0.10 

2 

0.78 

2 

4.00 

3 

108.00 

s 

1966 

1.90 

16 

2.00 

16 

2.60 

19 

3.20 

17 

6.30 

20 

12.20 

21 

12.40 

15 

15.00 

IS 

17.60 

9 

88.60 

2 

1967 

0.90 

13 

1.00 

13 

1.10 

12 

1.40 

12 

4.00 

17 

5.00 

13 

9.00 

13 

10.70 

11 

22.30 

14 

140.00 

IS 

1968 

0.00 

6 

0.00 

6 

0.01 

6 

.   0.04 

6 

0.15 

5 

0.88 

5 

2.20 

5 

3.90 

5 

11.60 

5 

139.00 

14 

1969 

2.90 

22 

3.00 

21 

3.10 

21 

3.70 

21 

3.90 

18 

5.10 

14 

8.10 

12 

35.60 

21 

69.20 

20 

229.00 

20 

1970 

2.60 

20 

2.70 

20 

3.00 

20 

3.30 

18 

3.50 

14 

7.90 

16 

9.60 

1* 

25.00 

18 

40.60 

ia 

133.00 

12 

1971 

0.35 

9 

0.39 

9 

0.59 

11 

1.20 

11 

1.50 

9 

3.50 

10 

3.50 

8 

4.30 

6 

8.60 

4 

136.00 

13 

1972 

3.10 

23 

3.40 

23 

3.60 

22 

4.40 

22 

13.40 

21 

23.00 

22 

39.80 

22 

43.10 

22 

48.50 

19 

111.00 

6 

1973 

1.90 

17 

2.00 

17 

2.20 

16 

3.40 

20 

3.70 

15 

6.50 

15 

17.00 

20 

26.70 

20 

69.70 

21 

238.00 

21 
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SINO  CREEK  HEAR  BRE1ERSVULE.    IND.    (ContmutO) 


HIGHEST  MEAH  DISCHARGE,   Ill  CFS.  Ann  RAHKINS.  FOR  THE  F0LL0BIN6  NUMBER  OF  CONSECUTIVE  DATS  III  TEAR  ENOINS  SEPTEMBER  30 


TEAS 

1 

3 

7 

15 

30 

60 

90 

120 

183 

ANNUAL 

1949 

8930.0 

5 

5730.0 

4 

2730.0 

4 

1490.0 

4 

1430.0 

2 

907.0 

2 

786.0 

2 

662.0 

2 

466.0 

2 

269.0 

2 

1950 

10100.0 

3 

SS20.0 

3 

3250.0 

1 

2340.0 

1 

1S90.0 

1 

1230.0 

1 

948.0 

1 

812.0 

1 

600.0 

1 

364.0 

1 

1951 

7350.0 

7 

3080.0 

12 

1790.0 

9 

1130.0 

9 

855.0 

T 

679.0 

5 

548.0 

5 

515.0 

3 

450.0 

3 

247.0 

3 

1952 

5220.0 

13 

3490.0 

7 

1950.0 

7 

1310.0 

7 

814.0 

a 

605.0 

7 

577.0 

4 

510.0 

4 

417.0 

4 

223.0 

6 

1953 

2350.0 

22 

1510.0 

23 

944.0 

24 

587.0 

24 

391.0 

24 

292.0 

23 

249.0 

23 

225.0 

22 

206.0 

20 

108.0 

21 

195* 

365.0 

25 

241.0 

2S 

191.0 

25 

109.0 

25 

72.0 

25 

65.3 

25 

57.0 

25 

49.4 

25 

35.4 

2S 

la. 4 

25 

1955 

2710.0 

21 

1670.0 

20 

1220.0 

IT 

857.0 

18 

641.0 

16 

439.0 

16 

327.0 

20 

272.0 

20 

194.0 

22 

104.0 

22 

1956 

.660.0 

14 

2220.0 

16 

1190.0 

21 

630.0 

22 

548.0 

19 

417.0 

19 

384.0 

16 

342.0 

14 

269.0 

14 

167.0 

12 

1957 

6180.0 

10 

3380.0 

10 

1870.0 

8 

1060.0 

11 

578.0 

18 

549.0 

9 

439.0 

10 

397.0 

8 

332.0 

6 

180.0 

8 

1958 

3880.0 

16 

2620.0 

14 

1560.0 

13 

952.0 

15 

657.0 

14 

430.0 

IB 

411.0 

12 

382.0 

9 

287.0 

11 

235.0 

5 

1959 

13100.0 

1 

6510.0 

1 

2930.0 

3 

1540.0 

3 

1070.0 

3 

709.0 

3 

537.0 

6 

428.0 

6 

323.0 

9 

174.0 

9 

1960 

7480.0 

6 

3440.0 

8 

1580.0 

12 

953.0 

14 

519.0 

21 

330.0 

22 

245.0 

2» 

216.0 

23 

218.0 

18 

135.0 

17 

1961 

6730.0 

8 

4650.0 

6 

2250.0 

6 

1420.0 

6 

981.0 

5 

625.0 

6 

639.0 

3 

495.0 

5 

332.0 

7 

172.0 

10 

1962 

3570.0 

17 

2350.0 

15 

1410.0 

15 

878.0 

17 

647.0 

15 

433.0 

17 

371.0 

17 

310.0 

17 

228.0 

17 

138.0 

16 

1963 

5900.0 

11 

3080.0 

11 

1660.0 

11 

1100.0 

10 

806.0 

9 

494.0 

13 

359.0 

18 

288.0 

19 

206.0 

19 

114.0 

19 

196* 

9360.0 

4 

64 1 0 . 0 

2 

3230.0 

2 

1780.0 

2 

1010.0 

4 

690.0 

k 

477.0 

7 

374.0 

10 

250.0 

16 

127.0 

IS 

1965 

2800.0 

20 

1720.0 

19 

1220.0 

18 

651.0 

21 

500.0 

22 

336.0 

21 

334.0 

19 

294.0 

18 

204.0 

21 

108.0 

20 

1966 

2100.0 

24 

1410.0 

24 

1010.0 

23 

629.0 

23 

459.0 

23 

271.0 

24 

253.0 

22 

230.0 

21 

182.0 

23 

99.0 

24 

1967 

3280.0 

ia 

1970.0 

ie 

1210.0 

19 

924.0 

16 

665.0 

13 

440.0 

15 

403.0 

I* 

34  7.0 

13 

293.0 

10 

157.0 

1» 

1968 

11100.0 

2 

4640.0 

S 

27:0.0 

5 

1460.0 

S 

889.0 

6 

547.0 

10 

473.0 

8 

373.0 

11 

323.0 

•i 

193.0 

7 

1969 

5600.0 

12 

3390.0 

9 

1770.0 

10 

12)0.0 

8 

785.0 

10 

531.0 

12 

408.3 

13 

3  34.0 

15 

277.0 

13 

168.0 

11 

1970 

66*0 . 0 

9 

2690.0 

13 

1420.0 

14 

784.0 

19 

702.0 

12 

542.0 

11 

427.0 

11 

366.0 

12 

268.0 

IS 

140.0 

15 

1971 

3000.0 

19 

1580.0 

21 

1210.0 

20 

768.0 

20 

520.0 

20 

355.0 

20 

261.0 

21 

213.0 

24 

165.0 

2*. 

100.0 

23 

1972 

4130.0 

IS 

2020.0 

17 

1380.0 

16 

1010.0 

12 

616.0 

17 

465.0 

14 

385.0 

15 

326.0 

16 

282.0 

12 

163.0 

13 

1973 

2310.0 

23 

1510.0 

!l 

1160.0 

22 

975.0 

13 

735.0 

11 

571.0 

8 

454.0 

9 

398.0 

7 

379.0 

5 

244.0 

4 

STA  IIST  ICS    CN   NCRRAL    "Mini    NUNSIALL   01TSI 


BT    ROfcSINtAN. VARIANCE. STANCARO  GEVIATICN,  SRfcMNcSS,     CQEFF.    u 

0.1B9SE*02    0.7232E<02    ..iHll'.J    0.3324C4C3  1...1.I-.1  i.l.jif.)    C.2799E»u3    o 

0.8t46E«C3    C.liill-O!    C.iilil'O    C.16«2E»G6  ujvuI-u)  0.6273E«OS    ..JUll.^i    o 

4.294uE>o2    ;.llt«B'0:    Ulll.t.li    C.4J52E443  ..W»f«l  C.2>OSt«03    0.17B6C.O3    0 

C.3C92E4C1    0.24*ec«01    G.9B79E.UU    ».;jjii.u  0.l024E«ol  G.'881E>0C    u.e>l«i.^    O 


0.lS91E«ul   (.;:«•(!  i.i.iit-ci   c.i;i*e»ci 


*76E*C0    i..6d9St*00    C.OJTSt* 


1  Alius. PERCENT ACE  C 
.2C94C*U3  c.l0o9c*0 
,»4o8E*0S  w.!2Sut*u 
.21LOE»o>  o.ulbt*u 
•  oi  ..»;«•-■ 


0.9495E*OO    0.3623E*01    G.BRSSEnJl    0.1446c 


02    0.1422E»02 


.  lB2u 


•02    0.14ut£»02    L.i049fc*v2    w.S4S4fc« 


).  IS25t»GI 


SERIAL    ;URK 


SlAllSTlCS    CN    NORMAL     ANNUAL    4EANSIALL     CATS  I 


S1AIISTICS    CN    LCO    MCNtHLT    XANSIALL    CATS  I 


BT  BOkSIMfcAk, VARIANCE. STANCARO  CEVIATILN.  SKEtfNESS.  COEFF.  OF  VAR  I ATluN, PERCE  NTACt  .  I-  AVERAGE  FLCtal 
0.83S8E«Oo  0.1418E»01  o.lS16e»ul  G.*25t*»Cl  L.2312E»G1  0.24361. Ol  C.2342E.OI  C.il22E«Cl  v.l8CSc»ul  O.UlCl'ul  O.lleSE'Ol  0.7962E»00 
o.4288E«00  0.4467E»vO  O.418SE4C0  C.25S3e»00  O.1753E*C0  O.l363t»00  0.1117c>OO  0.1Bo3E«-C  0.2386E400  J.4659E»0J  0.2915tM)v  4.7937t*00 
O.CS4CE4LC  C.cB32E*CO  0.6469c*00  O.SOS3t»00  C.4187t»40  C.3692E*CC  C.3343E*0J  0.-.»16c»GU  u.4685E»oO  ^.O826t«0«  v.6399E»Cw  O.ovo9t*0w 
0.718CE-Ol-O.l2LLE»0O-0.S72CE4OC-C.5739t-Cl-C.  ll95E»w  1-0.  6638  E>o0-O.S786E»03  0  .99  10E-<.  1-4.  ie94t«i,u-G.  1243E  >vl  ;.44o5t  «IA/-  -.  526ot  »UO 
0.7616E400  0.4818E*00  0.3373E*O0  0.2244E*LO  C.1B11E44-0  G.lS15E»Go  G.1427E*G0  0.2034E4CC  C.27o6E»0o  G.4239E*C0  0.4633E*OJ  Q.Uhl^L 
0.40E6E«C1    L.A13S64C1    C.S|16E»C1    C.lO72E>02     L.lo«9E«i2    ..uui.o;    C.1113E*G2    O.UJ9E«C2    ^.B56CE«wl    0.765IMC1    C.5539t*^l    0.3784t»ul 


STATISTICS    CN    LOO    ANNUAL    >(ANSIALL    OAVSI 


MEAN 

VARIANCE 

171E.01 

0.5764C-CI 

ANNUAL  PEAKS 

194« 

9980 

1949 

12110 

1950 

12400 

1951 

11100 

1952 

57»0 

1953 

3440 

1954 

1240 

1955 

4310 

1954 

7540 

1957 

R4B0 

19S« 

7150 

1959 

19O10 

194(1 

9750 

Se«!*(.    COfcfl 


I9*»i 

b*;co 

l**.? 

*Qt.n 

19M 

Qtt^li 

I&ts*. 

l<-noo 

L9*S 

1966 

*.^?o 

1967 

4.HOI} 

196« 

lfreou 
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KABASH  RIVER  BASIN 

03364SO0  aifty  Creek  at  Haruville,  Ind. 

LOCATICN.—LK  39-16'25",  long  8S*42'10",  in  NWWWi  sec.36,  T.IO  N.,  R.7  E. ,  Bartholaiew  County,  at  dowstrea.  side  of  left  abut- 
aent  of  highway  bridge,  0.2  mile  (0.3  ku)  north  of  Hartsville,  and  S  miles  (8  km)  upstreaa  fron  n*-v  Creek. 

DRAI>iAQ=  AREA.—  91.4  su:   (236.7  km2). 


DURATION  TABLE  OF  DAILT  DISCHARGE  FOR  YEAR  ENOINS  SEPTEMBER  30 

CL4SS  °      '      2      3     »     S     »      7      8      9    10    11    12    13    1*    15    16   17    18    19  20   21   22   23  24  25  26  27  28  29  30   31    32   33   34 

r.tl"  NUMBER   OF    OATS    IN   CLASS  „*  „.». 

!*!  28  T       1       S       5       2      5       3      9    13    13       7      6    12       3    14    11     10       7       7       6       3       2      2  2  92*65 


YEAO 
I960 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
196S 

1966 
1967 
1968 
1969 
1970 

1971 
1972 

1973 


19    23      9    17      9    17    21    20    25    25    II    31    24    It J       .  ,„.    .,    , 

"      7    12    16    17    37   2S    18    34   27   29   42   22    24    12      9    13      2      4      4      1       1  71959;° 


:  -  '  *       ■'    * J       T    * '       *    4 '    el    cu    «    «    Jl    Jl    it    14    12       7       6       7       6       1       3       1  68537    R 

"SO  1       a       7    12    16    17    37    25    In    14    37    po    /.»    ..    at.    19      a    , ,       „      I      1       .       f  ""I*? 


}!!'  '?  J      6      5  9      4  4      2  4  4  4  7  15  31  21  23    26    30  28    37  21  26   21      8  7  3      2      3                                       54589    1 

?f,  "  10       3       8  8       6  8    14  10  11  8  8  6  10  18  17    18    18  36    36  24  22    19    10  3  5       1               2                                   49930    6 

"«  '6  5    19    10  6      4  8    10  7  19  7  8  6  14  20  IS    4J    32  18    27  14  10    12      4  2  Aid    1 

\H*  «1  112             1  2    22  2  4  14  20  17  28  23  15    17    11  3      1  lAVl 

1,SS  n"  1                     1  4      3  1  2  1  5  13  IS  24  22    ]3   34  30    28  12  9    10      5  1  I  2374o!i 
1956 


:       -       -               "  '  -      "  '"  "  •      »  24    34    36  47  30    27    38  3S  IS  6  2  4  2  2      3                                       41919    g 

'!T  S  5      »      5      3    10  16  19    18  14  12  S      4  6    29    29  33  43    31    32  12  11  6  7  1  1  I      2      1                                 35130    ! 
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ClIFTT  CREEK  AT  HlHtSVUU,    IHD.    (ContinmO) 
HIGHEST  MEAN  OISCHARGE.   IN  CFS,  AND  RANKING,  FOR  THE  FOUOUING  NUMBER  OF  CONSECUTIVE  OATS  IN  TEAR  ENDING  SEPTEMBER  30 
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KABASR  RIVER  BASIN 

03363500  Flatrock  River  at  SI.   Paul,    Ind. 

LOCATION. --Lat  39°25'03",  long  8S-38'03".   in  SEUCi  sec. 9,  T.H  N.,  R.8  E. ,  Shelby  County,  on  right  bank  500  ft  (152  a)  downstream 
froa  highway  bridge,  0.8  mile  [1.3  km)  southwest  of  St.  Paul,  and  1.5  miles  (2.4  kn)  downstream  from  Mill  Creek. 

DRAINAGE  AREA.--303  ml1    (785  lor). 

REMARKS. —Slight  diversion  occasionally  by  quarry  above  gage. 


LASS 

EAR 
1931 
1932 
1933 
193* 
1935 

1936 

1937 
1939 
1939 
19*0 

1941 
19*2 
19*3 


19*8 
19*9 
1950 

19S1 
19S2 
1953 
195* 
1955 

1956 
1957 
195B 
1959 
1960 

1961 
1962 
1963 
196* 
1965 

1966 

1967 
1968 
1969 
1970 

1971 
1972 
1973 


0      12      3 


DURATION  TABU  OF  DARr  DISCHARGE  FOR  TEAR  ENDING  SEPTEMBER  30 
5     6      7      8     9   10    11    12    13   1*   IS   16   17   la    19  20   21    22  23  2*  25  26   27  28  29  30   31    32   33  3* 


NUH8E° 

OF 
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CFS-DATS 

3   1 

2   2 

3 

5 

t 

2 

10 

12 

10 

*5 

60 

55 

*0 

2* 

25 

19 

11 

10 

6 

* 

7 

l 
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27212.0 
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* 

9 

10 

16 

36 

28 

29 

15 
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21 

36 

28 

19 

29 

16 

15 

11 
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3 

2 

102072.3 

3 

11 

10 

9 

20 

22 

13 

a 

9 

8 

23 

36 

*5 

31 

*1 

32 

15 

9 

7 

5 

3 

3 

2 
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2 

5   7 

9 

1* 

1* 

1* 

9 

8 

16 

6 

17 

*9 

6* 

23 

IB 

23 

26 

15 

5 

6 

3 

5 

2 

2 

3 
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* 

10 

15 

3S 

21 

71 

2* 

2* 

27 

3* 

15 

2* 

15 

15 

10 

7 

5 

* 

2 

3 

*78S9.7 

3   * 

6 

8 

7 

13 

13 

9 

16 

11 

25 

16 

18 

11 

25 

1* 

35 

29 

27 

26 

2* 

6 

a 

2 

6 

I 

3 

91605.6 

1* 

11 

27 

12 

17 

28 

18 

57 

*0 

30 

30 

26 

11 

8 

8 

8 

5 

6 

3   2 

1   3 

2081*8.0 

2 

10 

1* 

13 

6 

13 

32 

*1 

36 

27 

21 

28 

38 

28 

16 

8 

13 

3 

9 

»   3 

210590.0 

1 

10 

7 

5 

29 

20 

13 

18 

25 

28 

17 

21 

27 

39 

33 

22 

12 

16 

9 

7 

3 

1 

1 

1 
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15 
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1* 
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19 
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7 
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2 
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1 
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2* 
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51 
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5 

9 

7 
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1* 
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16 
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IT 

a 

19 

15 

17 

20 

17 

19 

26 

•  6 

26 

19 

19 

9 

6 

* 

3 

725*2.* 

3 

18 

2* 

8 

15 

35 

23 

*6 

20 

16 

2* 
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30 
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8 
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1 
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1* 
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11 

9 

3 
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11 
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*0 
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3 
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2 

1 

1 
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17 

19 

37 

36 

28 
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27 
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3 

6 
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6 
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9 

11 
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2* 
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17 

1* 

16 
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11 

11 

12 

16 

7 

4 

4 
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1 
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* 

31 

31 

28 

32 

25 

28 

18 

26 

*0 

28 

28 

16 

10 

3 

7 

a 

1 

1 

93768.0 
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1* 

15 
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5 
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2 

3 

1 
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' 

2 
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6 
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25 
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«7 

*8 
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2* 

33 

18 

9 

9 

3 

2 

4 

1 
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18 

8 
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IB 

25 
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13 

9 

11 

19 

17 

23 

39 

29 

28 
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1* 

9 

12 

8 

3 

1 
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5 

11 
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27 

27 
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28 
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4 

4 
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1 
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9 
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5* 
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2 
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11 

15 
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36 

37 

*0 
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1 
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CFS 
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ACCU" 

BfPCT 

CLASS 

CFS 
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»CCU» 

PE»CT 
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CFS 
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ACCUM 

PEOCT 

CLASS 

CFS 

TOTiL 

ACCU"  PEt 

0.00 

0 

15706 

100, 

,0 

9 

6, 

,80 

: 

330 

151*7 

96.* 

18 

110.1 

1 
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7956 

50.7 

27 
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0.50 

5 

15706 
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.0 

10 

9. 
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• 
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19 
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22.6 

31 

5500 

2* 

*7 

2.00 

79 

15610 

99. 

,* 

1* 

31 

.00 

100* 

11919 

T5.9 

23 

*80.0 

858 

2609 

] 

,6.6 

32 

7500 

13 

23 

2.70 

101 

15531 

98 

,9 

15 

*2 

.00 

i 

910 

10915 

69.5 
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17 

78 
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5.1 

LOWEST  MEAN  OISCKARGE,  IN  CFS,  AM)  RANKING,  FOR  THE  F0U0MIN6  NUMBER  OF  CONSECUTIVE  DATS  IN  TEAR  ENDING  MARCH  31 


VEA» 

1 

3 

7 

1* 

30 

60 

90 

120 

183 

ANNUAL 

1932 

0, 

,60 

1 

0, 

.77 

1 

1, 

,00 

3 
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11 
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Fiimoc«  a  I  »E H  il  ST.  PAUL.   mo.  (Contlnuid) 

LOMEST  MEAN   DISCHARGE.    IN  CFS.  AND  RAHKING,    FOR  THE    FOLLOWING  NUMBER  OF  CONSECUTIVE  OATS    IN  TEAR  ENOING  MARCH  31 


TtAP 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
I960 

1941 
1962 
1963 

196* 
1965 

1966 
1967 

1968 
1969 
1970 

19T] 
197? 

1973 


23.00  39 
11.00  25 
4.60  1* 
2.00  9 
1.80   8 

l.»0  7 
3.50  10 
14.00  31 
67.00  42 
6.30  17 

11.00  26 
17.00  36 
16.00  34 
0.80  3 
3.60  11 

12.00  27 

4.10  13 
4.00  12 
23.00  37 
47.00  41 

13.00  28 
13.00  29 
8.90  22 


23.30  37 
11.00  24 
5.00  14 
2.10  9 
1.80   8 

1.50  6 
3.80  10 
15.00  31 
68.30  42 
6.90  17 

11.00  25 
17.70  35 
16.00  33 
0.80  3 
4.30  12 

13.30  27 
4.30  13 
4.20  11 
24.00  39 
47.70  41 

14.00  30 
13.70  28 
9.20  22 


2.10  7 

1.80  6 

5.60  13 

15.70  31 

76.10  42 

8.30  20 

11.30  23 

19.30  34 

17.30  32 

0.80  1 

4.50  10 

15.30  29 

4.80  11 

4.80  12 

24.30  37 

49.90  41 

15.60  30 

15.10  27 

10.20  22 


34.30  40 

12.00  23 

7.80  15 

2.20  6 


2.10  5 
6.70  14 
16.50  28 
-".40  42 
S.60  20 

12  00  24 
20.60  33 
18.60  31 
0.87  1 
5.40  11 

16.20  27 
6.20  12 
5.20  10 
26.20  36 
57.60  41 

21.90  35 
17.20  29 
10.90  21 


7.70  12 
22.40  31 
96.60  42 
13.40  22 

13.00  21 
26.70  33 
24.30  32 
1.30  1 
6.70  10 

16.90  26 
10.00  16 
5.60  9 
28.20  35 
71.60  41 

29.20  37 
19.80  28 
12.30  18 


60 

65.40  39 

13.90  16 

10.60  12 

3.20  1 

7.10  7 

18.60  20 

9.80  11 

31.90  29 

134.00  42 


15.40  18 
32.20  30 
27.80  25 
3.40   2 

7.10  a 

36.50  34 
13.20  14 
7.90  9 
35.30  31 
78.00  40 

36.10  33 
28.60  27 
19.60  21 


132.00  41 

16.90  15 

11.30  a 

4.70  1 

7.90  5 

*  63.60  34 

11.50  9 

3a. 30  26 

176.00  42 

24.50  20 

16.60  17 

37.30  25 

30.20  22 

5.90  2 

9.00  7 

40.60  27 

18.50  16 

11.80  10 

46.50  30 

92.20  39 

40.80  2a 


140.00  39 

28.90  18 

12.30  8 

7.30  2 

9.80  4 

94.50  35 

15.50  9 

56.50  27 

195.00  42 

33.10  19 

21.90  14 

46.70  25 

35. 43  20 

6.90  1 

11.70  7 

56.90  28 

19.60  12 

17.60  10 

136.00  36 

159.00  40 

44.30  24 

35,70  21 

38.30  23 


la.i 

194.00  3S 
104.00  27 
29.60  7 
13.90  3 
14.40    4 

137.00  33 
37.20  11 
206.00  39 
323.00  42 

so. 20  ia 

33. 80  9 
80.10  23 
44.70  13 
18.80  6 
35.20  10 

67.50  21 
49.50  16 
39.10  12 
233.00  41 
168.00  37 

61.70  20 
81.60  25 
131.00  31 


ANNUAL 

53a. oo  3a 

458.00  35 
187.00  9 
109.00  2 
175.00   5 

315.00  25 

ia4.oo  a 

392.00  28 
581.00  42 
199.00    11 

2.75.00  21 

413.00  31 

203.00  13 

154.00  4 

295.00  24 

214.00  14 

265.00  16 

274.00  19 

464.00  36 

353.00  27 

261.00  22 
182.00  6 
437.00    34 


HIGHEST  MEAN  DISCHARGE.   IN  CFS,  AHD  RANKING.   FOR  THE  FOLLOWING  NUMBER  OF  CONSECUTIVE  OATS   IN  TEAR  ENDING  SEPTEMBER  30 


TEAB 
1931 
1932 

1933 
1934 
1935 

1436 
1937 
1938 
1939 
1940 

144  1 

194? 
194] 

1944 
1945 

1946 
1947 
1946 
1949 
1950 

1951 
195? 
1953 
1954 
1955 

1956 
1957 
1956 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

19/71 

1972 
1973 


1160. 

0  42 

1000.0 

42 

678. 

0  -1 

514.0 

41 

347.0 

42 

258.0 

42 

198. 

0 

42 

160.0 

42 

117.0 

•  2 

74.6 

42 

3880. 

0  29 

2230.0 

32 

1840. 

0  30 

1550.0 

26 

1110.0 

24 

eea.o 

21 

701. 

0 

25 

579.0 

26 

434.0 

29 

279.0 

24 

9620. 

0   » 

53S0.0 

16 

3070. 

0  15 

1840.0 

19 

1210.0 

20 

1110.0 

12 

943. 

0 

10 

865.0 

9 

831.0 

6 

515.0 

5 

1660. 

0  58 

1520.0 

38 

1020. 

0  40 

584.0 

»0 

407.0 

41 

291.0 

41 

223. 

0 

41 

255.0 

40 

193.0 

40 

108.0 

40 

1770. 

0  39 

1440.0 

39 

1200. 

0  37 

950.0 

37 

611.0 

37 

409.0 

38 

372. 

0 

38 

308.0 

3a 

238.0 

38 

131.0 

39 

3640. 

0  31 

2680.0 

29 

I860. 

3  28 

1320.0 

29 

877.0 

30 

863.0 

22 

693. 

0 

27 

588.0 

24 

451.0 

26 

250.0 

27 

13400. 

0   3 

447u.O 

2 

8090. 

0   1 

5350.0 

1 

3530.0 

1 

2120.0 

2 

1500. 

0 

2 

1290.0 

2 

973.0 

2 

570.0 

3 

6540. 

0  19 

531J.0 

14 

3510. 

0  11 

2250.0 

9 

1940.0 

4 

1460.0 

4 

1130. 

0 

S 

1060.0 

4 

872.0 

5 

577.0 

2 

8020. 

0   4 

5370.0 

15 

3290. 

0  12 

2050.0 

12 

1260.0 

1' 

1060.0 

13 

952, 

0 

9 

789.0 

12 

621.0 

13 

358.0 

15 

6900. 

0  17 

5010.0 

1  1 

2980. 

0  17 

1650.0 

24 

959.0 

28 

598.0 

34 

585. 

0 

33 

500.0 

32 

372.0 

34 

194.0 

37 

688. 

3  «3 

537.0 

•  3 

326. 

-1  .1 

200.0 

43 

156.0 

43 

103.0 

41 

84. 

3 

43 

74.6 

43 

65.. 

43 

40.6 

43 

3890. 

0  28 

3040.0 

17 

I860. 

0  29 

1450.0 

27 

862.0 

33 

757.0 

26 

6»2. 

0 

28 

581.0 

25 

465.0 

.'4 

286.0 

23 

7970. 

0  1  1 

5550.0 

11 

4060. 

0   6 

2200.0 

10 

1220.0 

19 

805.0 

24 

713. 

0 

22 

627.0 

21 

533.0 

19 

324.0 

19 

7130. 

0   14 

5510.0 

12 

3620. 

0   9 

1960.0 

13 

1260.0 

18 

911.0 

20 

705, 

0 

24 

577.0 

2' 

394.0 

33 

206.0 

34 

5450. 

0  ZZ 

4470.0 

20 

2630. 

0  20 

1690.0 

21 

1370.0 

14 

1120.0 

10 

664, 

,0 

14 

806.0 

11 

604.0 

14 

336.0 

16 

2390. 

0  34 

1720.0 

36 

1400. 

0  33 

1050.0 

3] 

739.0 

34 

655.0 

32 

648. 

0 

29 

554.0 

30 

471.0 

23 

312.0 

20 

6800. 

0  18 

5440.0 

13 

3110. 

0   14 

1890.0 

16 

1480.0 

1 1 

1330.0 

6 

1080, 

0 

6 

925.0 

8 

744.0 

8 

4*0.0 

9 

5400. 

:  23 

3700.0 

25 

2560. 

0  22 

1870.0 

17 

1570.0 

9 

1020.0 

15 

849, 

0 

15 

698.0 

IS 

521.0 

21 

289.0 

21 

16500. 

0  1 

10400.0 

1 

5350. 

0   2 

3070.0 

3 

2590.0 

3 

:  '60. o 

3 

1470, 

0 

3 

1240.0 

3 

938.0 

3 

517.0 

4 

12400. 

0     4 

8690.0 

] 

5040. 

0   3 

4460.0 

2 

2970.0 

2 

2340.0 

1 

1760, 

0 

1 

1510.0 

1 

1110.0 

1 

642.0 

1 

7000. 

0  16 

4650.0 

18 

2640. 

0  19 

2140.0 

l  1 

1310.0 

15 

1120.0 

11 

1010, 

.0 

a 

961.0 

6 

865.0 

4 

513.0 

6 

12200. 

0   5 

8100.0 

4 

3970. 

0   7 

2430.0 

5 

1520.0 

10 

1320.0 

7 

1040 

,0 

7 

964.0 

7 

759.0 

7 

40S.0 

11 

1490. 

0  36 

1770,0 

35 

1350. 

0  36 

975.0 

36 

590.0 

38 

446.0 

36 

444, 

,0 

36 

413.0 

35 

358.0 

35 

199.0 

35 

1390. 

0   41 

1020.0 

41 

671  . 

3  «2 

495.0 

-2 

433.0 

40 

293.0 

40 

228, 

0 

40 

191.0 

41 

141.0 

41 

75.8 

41 

1480. 

0  40 

1220.0 

40 

1040. 

0  39 

869.0 

38 

700.0 

35 

553.0 

35 

459, 

0 

35 

411.0 

36 

340.0 

37 

196.0 

36 

8000. 

0  10 

5860.0 

9 

3050. 

0  16 

1860.0 

18 

1120.0 

23 

735.0 

30 

623, 

.0 

30 

577.0 

28 

539.0 

16 

363.0 

14 

4450. 

0  25 

3600.0 

24 

2280. 

0  27 

1410.0 

28 

918.0 

29 

647.0 

23 

790. 

,0 

18 

672.0 

17 

526.0 

20 

269.0 

ZZ 

7100. 

0  15 

4260.0 

21 

2460. 

0  23 

1670.0 

ZZ 

1150.0 

ZZ 

1050.0 

14 

934, 

,0 

11 

840.0 

10 

648.0 

11 

481.0 

8 

10500. 

0   7 

7210.0 

6 

3540. 

0  10 

1910.0 

15 

1710.0 

6 

1150.0 

9 

880, 

,0 

13 

739.0 

13 

592.0 

15 

346.0 

16 

4400. 

0  26 

2660.0 

31 

1390. 

0  34 

1030.0 

34 

653.0 

36 

445.0 

37 

373, 

,0 

37 

342.0 

37 

344.0 

36 

222.0 

32 

7850. 

0  12 

5550.0 

10 

3120. 

0  13 

2300.0 

8 

1720.0 

5 

1340.0 

5 

1270, 

0 

4 

1040.0 

5 

725.0 

10 

382.0 

13 

34*0. 

0  32 

2760.0 

30 

1660. 

0  31 

1170.0 

32 

1030.0 

26 

739.0 

29 

698. 

,0 

26 

601.0 

23 

456.0 

25 

257.0 

25 

13800. 

0   2 

8030.0 

5 

4100. 

o  s 

2340.0 

7 

1610.0 

7 

1000.0 

17 

738. 

0 

21 

574.0 

29 

401.0 

32 

219.0 

33 

7520, 

0  13 

5450.0 

8 

3760. 

0   8 

2360.0 

6 

1580.0 

8 

1250.0 

a 

68a, 

,0 

12 

660.0 

16 

482.0 

ZZ 

248.0 

26 

4960, 

0  24 

4040.0 

23 

2310. 

0  25 

1300.0 

30 

974.0 

27 

749.0 

27 

766, 

,0 

19 

630.0 

19 

446.0 

27 

245.0 

29 

1900, 

0  37 

1610.0 

37 

1130. 

0  38 

724.0 

39 

477.0 

39 

372.0 

39 

315, 

,0 

39 

269.0 

39 

237.0 

39 

142.0 

38 

5950, 

,0  20 

4540.0 

19 

2970. 

0  18 

1710.0 

20 

1090.0 

25 

742.0 

28 

706, 

.0 

23 

62a. 0 

20 

623.0 

12 

344.0 

17 

12100. 

.0   6 

7170.0 

7 

44  10. 

0     4 

2450.0 

4 

1440.0 

12 

950.0 

18 

807. 

,0 

16 

664.0 

18 

S79.0 

16 

400.0 

12 

5660. 

;  21 

4260.0 

22 

2650. 

0  21 

1950.0 

I' 

1390.0 

13 

929.0 

19 

752, 

,0 

20 

615.0 

22 

561.0 

17 

425.0 

10 

3310, 

,0  33 

2180.0 

33 

1600. 

0  32 

1030.0 

35 

863.0 

32 

674.0 

31 

596. 

0 

31 

530.0 

31 

436.0 

26 

251.0 

26 

3770. 

,0  30 

3060.0 

28 

2440, 

0  24 

1610.0 

25 

1160.0 

21 

761.0 

25 

588, 

,0 

32 

468.0 

33 

404.0 

31 

243.0 

31 

2110, 

,0  35 

1790.0 

34 

1390. 

0  35 

1170.0 

31 

866.0 

31 

628.0 

33 

547, 

,0 

34 

479.0 

34 

421.0 

30 

244.0 

30 

4200, 

,0  27 

3240.0 

26 

2280. 

0  26 

1650.0 

23 

1260.0 

16 

1010.0 

16 

794, 

,0 

17 

714.0 

14 

742.0 

9 

489.0 

7 
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FLAiROCK    RIVER    AI    ST.     PAUL,     INC.  (Cont  mult) 
STATISTICS    ON    NORPAL    MONTHLY    »f*SUU    OATSI 


ST    RCbS<»Ei6. VARIANCE, 57ANCAPO  EVIAMCN,    SKEKNESS,    COEEF.    OF    V AR  I  AT  ION,  P  ERCEN1AGE    OF    AVERAGE     FLCVI 

C.7792E<42    0.1932E.03    0.3078E»O3    0.5383C03  C.51JiE«03    0.59S6E»03  0.5670E*03    0.3948E.O3    O.27O0E»03    0.17HE.OJ  0.6953E«O2    0.605«E«d2 

0.1T21E*C!    0.6915E»C5    G.487'3E«05    0.56»8E»O6  0.1*38£»06    0.1595E»06  0.1369E*O6    O.S6*«E«05    0.5»31E»O5    0.3593E.C5  0.1276E-0S    0.*958E»O» 

G.1312E«03    0.2<30E«33   0.31*36*03   0.7515E»03  0.3792E*03    0.399»£*03  0.3695E*O3   0.31056-MJ3   0.2»1SE»03   0.1896E»03  0.1129E»03   0.70*2E«02 

0.29I1EHH    0.20*7E»01    0.1O93EMJ1    0.2629E»01  C.11S1E«01    0.83*Ot»C0  0.57*OE.OO    0.1361E»01    0.1W8E*ul    0.2058E.01  0.3863E«01    0.l705E»Ol 

0.1683E»tl    C.13«1E«01    C.lOilE'Gl    0.1396E»C1  0.7*33E*O0    0.6705E»OO  0.6517EW30    0.7S67E»00    C.S9*5E»00    0.108*8.01  0.1U*E»Ol     0.U63E.01 

0.2073E«01    0.S139E-01    0.8188E.G1    0.1432E»02  0.1357E»02    C.158*E»02  0.1508E»O2    0.1050E-M32    0.71S1E*01    0.4650E.OI  0.  16*9E -01    0.1»10E*01 

S1A1ISTICS    CN    NORMAL     AI.AGAL    KEANSIALL    CATS! 


SIATIETUS    CN    LOG    HCKTHLT    NEANSIALL    OAVil 


6r    RONSIKEAN, VARIANCE, STANDARD    GEV1ATICN,  SJtEUNESS.    COEFF.    OF    VAR I  AT  ION, PERCENT  AGE    OF    AVERAGE    FLOU I 

0.15C3E*C1    0.192SEO1    0.219*E<U1    0.2.-2il-K,i    «.;Wf'»l  0.26*9E«01    G.26«O£«01    0.2*72E*01    0.2238E*01     0.2003t«01    3.1582E.01    0.1*77E»Ol 

0.32'i*E«i.i.    C.3«02E»OC    C.333eE«LU    C.2829£*C0    C.2296E<00  0.12SOE>00    O.liOBfc.OO    0.1168E«OO    U.170CE»00    0.2»*G£»00    0.1874E.0O    O.JS»«t>OJ 

O.S722E*00    O.S832EK<G    0.5775E»OO    O.53l9£«G0    C.i578£*00  0.3536£*00    0.3*75£»00    0.3*186*00    0.*123E*GO    0.*9*0E*O0    0.*329£*OO    0.SS22E*O0 
0.3388E»CO    0. 2233E«OC-G.3*33E>00    0.2633E-O1 -u. lulVE  «0  l-G. 736tt>00-0.6 1 77E»00-0. 1 73»t ♦00-0. 199*E«00-G.23**E«00    0. 7208E»0O    C.3157E-01 

0.38C7E.CC    0.3O3CE«OO    C.it32E>G0    C.*193£»G0    G.louJE.i.0  0.  1330E>00    C.1317E.OO    G.1382£»O0    O.L82SE«00    0.2»<>»E«00    C.2736E.OO    0.3738E.OJ 

O.SE52E<Cl    G.7*96E<01    J.il*it>ll    0.9»»it«Gl    0.9890E«U1  G.103SE«02    0.1028E»O2    O.W.27E.U1    0.8795E.GI     G.78CK.OI    O.ol62£>01    0.S753E.O1 

STATISTICS    CN    LOG    ANNLAL    NEANSIALL    OATSI 


MEAN 

VARIANCE 

,2«36E*0l 

O.t.O.t-Gl 

annual 

PIUS 

1931 

1160 

1032 

6700 

1933 

10200 

19.lt 

k0»0 

1»35 

2050 

I93» 

4.0HO 

1937 

16600 

193R 

6880 

1939 

93*0 

19>.o 

7060 

19»1 

?*00 

19*2 

*6P0 

19».7 

9170 

19*8 

70"o 

19*9 

18500 

1950 

1*500 

1951 

8*00 

1952 

15600 

1953 

2260 

195* 

1520 

1955 

3550 

1956 

10800 

1957 

6*no 

1958 

7100 

1959 

1*500 

1960 

62*0 

1961 

11000 

1962 

3700 

1963 

17100 

196<- 

92*0 

1965 

6560 

1966 

22*0 

1967 

6700 

1968 

17600 

1969 

6110 

1970 

»7»0 

1971 

*6?0 

197? 

2561 

1973 

*9*d 
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Appendix  B. 


Low  Flow  Drainage  Characteristics  (9). 
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Engineering  Soil  Properties  of  Decatur  County  Soils  (2). 
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C-1.  Engineering  Soil  Properties  of  Decatur  County  Soils.  (2). 
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25-10 
26-10 

25-10 

25-10 

3-16 
8-15 

6-20 

5-20 

Clermont 

0-191  Silt  loam 

19-13ISUty  clay  loam, 

t  silt  loam. 
13-80 1  Silt  loam,  sllty 

1  clay  loam. 

CL,  CL-ML, 

ML 
CL 

CL 

A-U, 
A-6, 
A-6, 

A-6 
A-7 
A-7 

0 
0 
0 

95-100195-100185-95  175-90 
1      1      1 

95-100195-100190-100185-95 
1      1      1 

95-100185-100175-95  165-90 
1      1      1 

22-10 
30-15 
32-18 

3-18 
12-25 
12-28 

CnG": 

1      1      1 
1      1      1 

Cor yd on- 

0-3  1  Silt  loam 

3-151  Silt  loam,  loam 
15   lUnweathered      1 
1  bedrock. 

CL,  CL-ML 
CL,  ML-CL 

A-1, 
A-6, 

A-6 
A-1 

0-5 
0-5 

80-95  180-95  175-90  155-85 
80-95  180-95  175-90  1 55-85 

1 

16-21 
16-28 

5-15 
5-15 

Rock  outcrop. 

1      1 
1      1      1 

OrlOISllt  loam 

10-271  Clay  loam,  sllty 

1  clay  loam. 

27-60ILoam,  clay  loam, 

1  sandy  loam. 

CL,  CL-ML 
CL,  CH 

CL,  ML, 
CL-ML 

A-1, 
A-6, 

A-1, 

A-6 
A-7 

A-6 

0 
0-3 

0-3 

1      1      1 

100   195-100180-100150-90 

92-99  189-97  178-93  161-76 

1      1      1 
88-91  183-89  171-87  150-61 

1      1      1 

22-31 
37-55 

17-30 

6-15 
17-31 

2-11 

Crosby 

Cy— —————— -—  j 

0-l6ISllt  loam 1 

16-16ISllty  clay  loam   1 
16-60ILoara,  silt  loam 
60-65ILoam,  clay  loam, 
1  sandy  loam. 

CL,  CL-ML 
CL        1 
CL,  CL-ML 
CL-ML,  CL 

A-1, 

A-6, 
A-1, 
A-1, 

A-6 
A-7 
A-6  1 
A-6 

0 
0 
0 
0 

111 

100   1  100   195-100180-95  1 

100   1  100   195-100185-95 

95-100185-100180-95  150-80 

90-100185-100175-95  150-75 

1       1       1 

25-10 
30-50 
25-10 
20-30 

5-15 

15-30 

1-15 

6-15 

Cyclone 

See  footnote  at  end  of  table. 
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C-1.  (continued)  (2). 


Soil   name  and 
map    symbol 


FcA,    Fc3- 
Flncastl 

PoA,    PoB- 
Fox 

GfD 

Grayford 


CrC2»: 
Grayford- 


Fyker- 


HkD2,    HkE2,    HkF- 
Klokory 


H1D3 

Hickory 


Lobdell 


MeA,    MeB2 

Martinsville 


Depth 


0-10 
10-27 


27-51 
51-60 


10-30 
30-60 


0-7 
7-10 


10-18 
IS 


0-7 
7-36 


36-12 


0-7 
7-30 


30-59 
59-80 


0-3 
3-17 


17-60 


0-5 
5-52 


52-60 

0-1 
1-18 
18-60 


-60 


0-7 
7-11 


11-70 
70-75 


USDA   texture 


Silt    loam-  --■ 

Sllty   clay   loam, 

silt   loam. 
Clay   loam,    loam 
Loam,    fine   sandy 

loam. 

Clay  loam,  loam, 
sandy  clay  loam. 

Stratified  sand 
to  gravel. 


Silt  loam 

Clay  loam,  sllty 

clay  loam,  loam. 
Clay,  sllty  clay, 

clay  loam. 
Unweathered 

bedrock. 


Silt  loam 

Clay  loam,  sllty 

clay  loam,  loam. 
Clay,  sllty  clay, 

clay  loam. 

Unweathered 
bedrock. 

Silt  loam 

Silt  loam,  sllty 

clay  loam. 
Silt  loam,  sllty 

clay  loam,  clay 

loam. 
Loam,  sllty  clay, 

clay,  clay  loam. 


Loam 


Loam,  sandy  loam 


Clay  loam,  silt 
loam,  sllty  clay 
loam. 

Clay  loam,  loam 

Clay  loam 

Clay  loam-—— 

Clay  loam,  loam. 

Silt  loam 

Loam,  silt  loan, 
fine  sandy  loam. 

Clay  loam,  sllty 
clay  loam,  sandy 
clay  loam,  sandy 
loam. 

Sandy  loam,  sandy 
clay  loam. 

Stratified  sand 
to  silt  loam. 


Classification 


CL,  ML 
CL,  CH 

CH,  CL 

CL,  ML, 
CL-ML 

ML,  CL, 

CL-ML 
CL,  SC 

SP,  SM, 
QP,  GM 

CL-ML,  C 
CL 


CL-ML, 
CL 


CL-ML,  CL 
CL 

CL 
CL,  CH 


CL,  CL-ML 
SC,  SM-SC, 

CL,  CL-ML 
SC,  SM-SC, 

CL,  CL-ML 

CL 
CL 


CL-ML,  CL 

CL 
CL 
CL-ML,  CL 

ML,  CL-ML, 

CL 
ML 


CL,  CL-ML 
CL,  SC 


SM,  ML 

CL,  SC, 
CL-ML, 
SM-SC 


A-1,  A-6 
A-6,  A-7 


A-7 
A-1,  A-6 


A-1 

A-2,  A-6, 

A-7 
A-1,  A-2, 

A- 3 

A-1 
A-6,  A-1 


A-1 

A-6,  A-1 


A-1,  A-6 
A-6,  A-7 


A-6,  A-7 


A-1,  A-6 

A-1,  A-6, 

A-7 

A-1,  A-6, 

A-7 

A-6,  A-1 

A-6,  A-7 


A-1,  A-6 

A-6,  A-7 

A-6,  A-7 

A-1,  A-6 

A-1 

A-1 


A-1,  A-6 
A-1,  A-6 


A-2-1, 

A-1 
A-1 


Frag- 
ments 
>  3 

Inches 


Pet 


0 
0-3 


0-5 

0-10 


0 
0-5 


0 
0-5 


0-5 
0-5 


0-5 
0-5 


0-5 

0-5 

0-5 

0-5 


Percentage  passing 
sieve  number — 


100 
100 


95-100 
88-96 


95-100 
85-100 
10-100 


100 
95-100 


95-100 


100 
95-100 


100 
100 


85-98 


80-95 


90-100 
85-100 


85-100 


95-100 
100 


85-100 

95-100 

100 
85-100 

95-100 

90-100 


100 
100 


100 
95-100 


3-100 
100 


90-98 
82-90 


85-100 
70-95 

35-100 


100 
85-100 


65-95 


100 
85-100 


65-95 


100 
100 


80-98 


85-100 
80-100 


90-100 
90-100 


85-95 

90-100 
90-100 
85-95 

90-100 

80-100 


90-100 
90-100 


90-100 
85-100 


90-100 
95-100 


85-95 
70-86 


75-95 
50-95 
15-95 


90-100 
75-100 


60-90 


90-100 
75-100 


60-90 


90-100 
90-100 


75-95 


70-100 
65-100 


65-100 


90-100 
80-95 


80-95 

80-95 
80-95 
80-95 

80-100 
70-95 


80-100 
65-90 


60-80 
80-95 


75-93 
85-95 


75-85 
50-66 


55-90 

20-65 
2-20 


70-90 
60-95 


50-85 


70-90 
60-95 


50-85 


80-95 
75-95 


60-85 


60-85 


60-95 
35-95 


35-95 


85-95 
75-90 


75-90 
75-90 
60-80 

65-90 

55-85 


60-90 
10-90 


30-60 
10-60 


Liquid 
limit 


-prr 


27-36 
38-51 


15-58 
20-35 


20-30 
25-15 


18-30 
25-10 


15-55 


18-30 
25-10 


15-55 


25-35 

30-15 


30-15 


25-10 
20-50 


20-35 
30-50 


30-50 
30-50 
20-10 

20-30 

20-35 


22-33 
20-35 


30-10 
<25 


See  footnote  at  end  of  table. 
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C-1.  (continued)  (2). 


Soil    name   and 
map   symbol 


MmB2,    MmC2,    MmD2- 
Miami 


MoC3,    MoD3 

Miami 


Mr 

Mllford 

Ms 

Mllisdale 

MtA,    MtB2— 
Milton 

My 

Montgomery 


OcA,    OcB- 
Ockl«y 


Or 

Orrvllle 


Depth 


"In-" 

0-7 
7-30 
30-60 


0-6 
6-26 
26-60 


0-1  < 

11-17 


0-9 
9-36 


0-11 
11-21 

21-31 

3" 

0-11 

11-38 

38-13 
13-60 

0-11 
11-26 

26-15 

15-60 

0-10 
10-10 
10-60 


USDA   texture 


Silt    loan- 

Clay  loam,  sllty 

clay  loam. 
Loam,  sandy  loam 


Clay  loam 

Clay  loam 

Loam,  clay  loam, 
sandy  loam. 


Sllty  clay 

Sllty  clay,  sllty 

clay  loam. 
Stratified  sllty 

clay  to  loam. 

Sllty  clay  loam 
Clay,  sllty  clay 

loam,  clay  loam. 
Unweathered 

bedrock. 


Silt  loam 

Sllty  clay  loam, 

clay  loam,  clay. 
Clay,  sllty  clay 

loam,  sllty  clay 
Unweathered 

bedrock. 


Sllty  clay 

Sllty  clay,  sllty 

clay  loam. 
Silt  loam,  clay 

loam. 
Gravelly  sandy 

loam,  gravelly 

loam. 


lilt  loam- 


Silt  loam,  loam, 
sllty  clay  loam, 
clay  Joam. 

Gravelly  clay 
loam,  gravelly 
loam,  gravelly 
sandy  clay  loam. 

Stratified  sand 
to  gravelly 
sand. 

Silt  loam — 

Silt  loam,  loam, 
fine  sandy  loam. 

Silt  loam,  loam, 
fine  sandy  loam. 


Classification 


CL,  CL-ML, 

ML 
CL,  SC 

CL,  CL-ML, 
ML,  SC 


CL,  SC 
CL,  CL-ML, 
ML,  SC 


CH,  CL 

CL 


CH,  CL 


CK,  CL 


SC 
GC,  SC 


CL,  ML, 

CL-ML 


:l,  sc,  gc 


SP, 

SP-SM, 

A-l 

GP 

GP-GM 

ML, 

CL-ML, 

A-1 

CL 

CL, 

CL-ML, 

A-1 

ML 

CL, 

CL-ML, 1 

A-1 

A-1 
A-6 
A-1,  A-6 


A-6 
A-6 
A-1,  A-6 


A-7 
A-7 


A-6,  A-7 


A-6,  A-7 

A-7 


A-7 

A-7 


A-2,  A-1, 
A-6,  A-7 


A-1,  A-6 
A-6,  A-7 

A-6,  A-7 


Frag- 
ments 

>  3 
Inches 


TFT 

0 

0 
0-3 


0-5 


0-5 
0-10 


0-2 
0-2 


Percentage  passing 
sieve  number — 


I   10   I   10   I  200 


r 

i  i 

100   195-100180-100150-90 

I       I       I 

90-100185-100170-95  110-95 

I       I       I 

85-95  190-100170-90  115-70 

I       I       I 

I       I       I 

100   190-100175-95  165-95 

90-100185-100170-95  110-95 

85-95  190-100170-90  115-70 

I       I       I 

I       I       I 

100   195-100190-100180-95 

100   195-100190-100175-100 

I       I       I 

97-100  195-100190-100  170-100 

I       I       I 

I       I       I 

90-100I80-1OOI75-1OOI60-95 

85-100  180-10  0175-10  0  160-95 

I       I 

I       I       I 

I       I       I 

95-100  190-100  185-100170-95 
95-100I80-100I75-IOOI70-95 

I       I       I 
95-100180-100170-95  150-90 

I      I      I 

I      I      I 

I      I      I 

100   I  100   I  100   185-98 

100   I  100   195-100190-98 

I       I       I 

65-100160-90  155-80  115-70 
I      I      I 

55-85  150-80  110-75  125-55 

I      I      I 

I      I      I 

I      I      I 

100   195-100180-100160-90 

I       I       I 

100   175-100165-90  150-90 

I       I       I 

I       I       I 

70-85  115-75  110-70  135-55 
I      I      I 
I      I      I 
I      I      I 

30-70  120-55  I  5-20  I  2-10 
I       I       I 
I       I       I 
I       I       I 
100   190-1001 B5-100 I  60-80 
I       I       I 

95-100175-100170-95  I  15-90 
I       I       1 

95-100175-100170-95  115-90 
I      I      I 
I      I      I 


Liquid 
limit 


~FcT~ 
15-30 
30-10 
20-30 


30-10 
30-10 
20-30 


10-60 
10-60 


32-50 

10-60 


26-36 

32-18 


32-55 


10-50 
55-65 


30-10 
30-15 


22-33 
35-50 


Plas- 
ticity 
Index 


3-10 
15-25 

5-11 


15-20 
15-25 
5-11 


20-35 
20-10 


12-25 
20-35 


1-12 

12-2B 


20-28 
31-12 


18-28 
8-20 


3-12 
15-30 


22-35  1 

1-10 

20-10  1 

2-16 

20-10  1 

2-16 

See  footnote  at  end  of  table. 
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C-1.  (continued)  (2). 


IDepth 

USDA  texture 

Classification 

Frag- 
ments 
>  3 

Percentage  passing 
sieve  number — 

Liquid 
limit 

Soil  name  and 

Uniried 

AASHTO 

Plas- 

map  symbol 

tlclt 

Inches 

1 

10 

10 

200 

Index 

In 

Pet 

Pet 

RoG 

0-8 

Gravelly  sandy 

SM-SC,  SM 

A-l, 

A-2. 

0-2 

70-85 

65-85 

10-60 

20-10 

<25 

NP-5 

Rodman 

loam. 

A-1 

8-13 

Gravelly  loam, 
sandy  loam, 
loam. 

ML,  CL-ML, 
SM-SC,  SM 

A-1, 
A-l 

A-2, 

0-2 

70-85 

60-85 

10-75 

20-55 

<25 

NP-5 

13-60 

Stratified  aand 
to  gravelly 
sand. 

SP,  SP-SM, 
GP,  GP-GM 

A-1 

1-5 

30-70 

22-55 

7-20 

2-10 

- 

NP 

Rs92 

0-7 

Silt  loam 

ML 

A-1 

0 

90-100 

90-100 

90-100 

85-100 

30-10 

1-10 

Rossmoyne 

7-21 

Sllty  clay  loam, 
silt  loam. 

CL,  ML 

A-6. 

A-1 

A-7, 

0 

90-100 

90-100 

85-100 

75-95 

30-18 

8-20 

21-72 

Silt  loam,  loam, 
sllty  clay  loam. 

CL 

A-6, 

A-1 

0 

90-100 

85-95 

80-90 

70-85 

25-10 

9-19 

72-80 

Clay  loam,  loam 

CL 

A-6, 

A-1 

A-7, 

0 

80-95 

70-90 

65-85 

60-80 

25-12 

8-20 

0-12 

CL,  CL-ML 

A-1, 

A-6 

0 

100 

95-100 

80-100 

50-90 

20-35 

5-15 

Russell 

12-30 

Sllty  clay  loam, 
silt  loam. 

CL 

A-6, 

A-7 

0 

100 

100 

95-100 

85-95 

35-50 

20-35 

30-50 

Clay  loam,  loam 

CL 

A-6, 

A-7 

0 

90-100 

90-95 

80-90 

65-75 

35-50 

17-31 

50-60 

Loam,  fine  sandy 
loam. 

CL,  ML, 
CL-ML 

A-1, 

A-6 

0-3 

85-95 

80-90 

75-85 

50-65 

<30 

2-114 

c. 

0-13 

Silt  loam,  sllty 
clay  loam. 

CL,  ML, 
CL-ML 

A-6, 

A-1 

0 

100 

95-100 

85-100 

70-95 

20-10 

3-15 

Sloan 

13-11 

Sllty  clay  loam, 
clay  loam,  silt 
loam,  loam. 

CL,  ML 

A-6, 
A-1 

A-7, 

0 

100 

90-100 

85-100 

75-95 

30-15 

8-18 

11-60 

Stratified 
gravelly  sandy 
loam  to  sllty 
clay  loam. 

ML,  CL 

A-1, 

A-6 

0 

95-100 

70-100 

60-95 

50-90 

25-10 

3-15 

0-13 
13-25 

Silt  loam 

Sllty  clay  loam. 

CL,  CL-ML 

CL 

A-1, 
A-6, 

A-6 
A-7 

0 
0 

100 
100 

100 

100 

95-100 
90-100 

85-100 
80-100 

22-35 
35-15 

5-15 
15-21 

Starks 

silt  loam. 

25-56 

Sandy  loam,  loam, 
sllty  clay  loam, 
clay  loam. 

CL,  SC, 
CL-ML, 
SM-SC 

A-1, 

A-6 

0 

95-100 

90-100 

80-95 

10-80 

25-10 

6-17 

56-80 

Stratified  loamy 
sand  to  silt 
loam. 

SM,  SC, 

ML,  CL 

A-2, 

A-6 

A-1, 

0-5 

90-100 

80-95 

10-90 

30-60 

<30 

NP-15 

St-— — — 

'o-io 

Pine  sandy  loam, 
loam,  sandy 

SM,  ML, 
SM-SC, 

A-1, 

A-2 

0 

85-100 

70-100 

15-75 

25-55 

<21 

NP-6 

Stonellck 

loam. 

CL-ML 

10-60 

Stratified  loam 
to  loamy  sand. 

SM,  SP-SM 

A-2, 
A-3 

A-l- 

A-1, 
-b 

0 

85-100 

70-95 

10-60 

5-10 

<15 

NP 

Ud»: 

Udorthents . 

Pits. 

0-9 
9-33 

Silt  loam 

Clay  loam,  sllty 

CL,  CL-ML 
CL 

A-1, 
A-1, 

A-6 
A-6 

0 
0 

100 
100 

100 
95-100 

90-100 
85-100 

70-90 
70-95 

20-35 
30-10 

1-15 
10-20 

Will lams  town 

clay  loam. 

33-37 

Loam,  clay  loam 

CL,  CL-ML 

A-6, 

A-1 

0 

100 

95-100 

80-95 

60-80 

20-35 

5-15 

37-60 

Loam — ~  ~  -- 

ML,  CL-ML, 
CL 

A-1, 

A-6 

0-2 

100 

95-100 

80-95 

55-75 

20-35 

3-11 

0-12 
12-29 

Sllty  clay  loam, 

CL,  CL-ML 
CL 

A-1, 
A-6, 

A-6 

A-7 

0 
0 

100 
100 

100 
100 

90-100 
90-100 

70-100 
80-95 

25-35 
35-50 

5-15 
15-30 

Xenla 

silt  loam. 

29-16 

CL 

A-6, 

A-7 

0-5 

92-100 

90-95 

75-95 

65-75 

35-50 

15-30 

16-60 

CL,  ML 

A-1, 

A-6 

0-5 

85-95 

80-90 

75-90 

10-65 

15-30 

NP-15 

See  description  of  the  map  unit  for  composition  and  behavior  characteristics  of  the  map  unit. 
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C-2.  Physical  and  Chemical  Properties  of  Decatur  County  Soils  (2). 


Soil  name  and 
map  symbol 


1 — 

DepthlClay 
I 
I 


Moist 
bulk 

density 


1.30-1.45 
1.35-1.50 
1.60-1.85 

1.50-1.70 


Permeability 


Available 
water 

capacity 


Soil 
reaction 


Shrlnk-swell 
potential 


Erosion 
factors 


Wind 
erodl- 
blllty 
Kroup 


Organic 
matter 


AvA,  AvB 

Avonburg 


Ch 


Chagrin 

h 

Chagrin  Variant 


CkS2,  CkC2 

Cincinnati 


CkC3 

Cincinnati 


Cm 

Clermont 


CnS»: 

Corv^on 


Pock   outcrop. 


CrA 

Crosby 


"eA,    Fc3 

uincast le 


FoA,    Fo3 

Fox 


Grayf  ord 


GrC2«: 

Grayf  ord -- 


In I    Pet 

I 

0-13110-18 

13-27122-30 

27-76122-30 

76-80114-30 

I 

0-8    110-27 

8-60118-30 

I 
0-7    115-22 
7-25118-25 

25      I 

I 

0-8    115-25 

8-26122-35 

26-60124-43 

60-80124-40 

I 

0-4    115-27 

4-16122-35 

16-60124-43 

60-80124-40 

I 

0-19113-27 

19-43125-35 

43-80127-40 

I 

I 

0-3    110-18 

3-15110-23 

15      I 

I 

I 

I 

0-10111-22 

10-27127-35 

27-60115-32 

I 

0-16118-27 

16-46127-35 

46-60115-25 

60-65115-25 

I 

0-101 11-22 

10-27  120-35 

27-54120-35 

54-60IJ3-30 

I 

0-10110-17 

10-30125-35 

30-60  1    0-2 

I 

0-7    112-25 

7-40120-35 

40-48142-50 

48      I 

I 

I 

0-7    112-25 

7-36120-35 

36-42142-50 

42      I    — 

I 


1.20 


1.30- 
1.45- 
1.60- 
1.55- 

1.30- 
1.45- 
1.60- 
1.55- 

1.30- 
1.45- 
1.45- 


1.30- 
1.30- 


-1.40 
•1.50 


•1.45 
•1.45 


■1.50 
1.65 
■1.85 
1.75 

1.50 
1.65 
1.85 
1.75 

1.55 
1.65 
1.70 


1.45 
1.55 


1.40-1.55 
1.50-1.70 
1.70-2.00 


1.30- 
1.40- 


1.50 
1.60 

1.60 

1.50-1.80 


1.40- 
1.45- 
1.45- 
1.55- 

1.35- 
1.55- 
1.30- 

1.25- 
1.40- 

1.40- 


1.25- 

1.40- 
1.40- 


1.55 
1.65 
1.65 
1.90 


1.40 
1.60 
1.60 


1.40 
1.60 
1.60 


In/hr 

0.6-2.0 

0.6-2.0 

<0.06 

<0.06 

0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 


0.6-2 

0.6-2 

0.06-0 

0.06-0 

0.6-2 
0.6-2 

0.06-0 
0.06-0 


0.2-0.6 
<0.06 

<0.06 


0.6-2.0 
0.6-2.0 


0.6-2.0 
0.06-0.2 
0.06-0.6 

0.6-2.0 
0.6-2.0 
0.6-2.0 
0.2-0.6 


0.6-2.0 
0.6-2.0 

>6.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 


0.6-2.0 
0.6-2.0 
0.6-2.0 


In/In 

0.20-0.24 
0.18-0.20 
0.06-0.08 
0.06-0.10 

0.20-0.24 
0.14-0.20 

0.20-0.22 
0.17-0.19 


0.22-0.24 
0.15-0.19 
0.08-0.12 
0.08-0.12 

0.22-0.24 
0.15-0.19 
0.08-0.12 
0.08-0.12 

0.22-0.24 
0.18-0.22 

0.10-0.18 


0.20-0.22 
0.11-0.20 


0.20-0.24 
0.15-0.20 
0.05-0.19 

0.23-0.25 
0.18-0.20 
0.15-0.19 
0.05-0.19 

0.22-0.24 
0.18-0.20 
0.15-0.19 
0.05-0.19 

0.20-0.24 
0.15-0.19 
0.02-0.04 

0.20-0.24 
0.16-0.20 

0.09-0.11 


0.20-0.24 
0.16-0.20 
0.09-0.11 


on 

4.5-7.3 
4.5-5.5 
4.5-6.5 
4.5-8.4 

5.6-7.3 

5-6-7.3 

6.1-7.3 
6.1-7.3 


4.5-7.3 
4.5-5-5 
4.5-6.5 
4.5-6.5 

4.5-7.3 
4.5-5.5 
4.5-6.5 
4.5-6.5 

4.5-7.3 
4.5-5.5 
5.1-,.3 


5.6-7. 
5.6-7. 


5.1-6.5 
5.1-7.3 

7.4-8.4 

6.1-7.3 
6.1-7.3 
6.6-7.8 
7.4-8.4 

5.1-6.5 
5-1-7-3 
5.1-7.3 
7.4-8.4 

5.1-7.3 
5.6-8.4 
7.4-8.4 

5.1-,  .3 
4.5-5.5 
5-1-7.3 


5.1-7.3 
4.5-5.5 
5.1-7.3 


Low 

Moderate- 
Moderate- 
Moderate- 


Low 

Low 


Low- 
Low- 


0.431 
0.431 
0.431 
0.431 

I 
0.321 
0.321 

I 
0.371 
0.371 


Low 

Low 

Moderate- 
Hoderate- 

Low 

Low 

Moderate- 
Moderate- 


Low — 

Moderate- 
Hoderate- 


Low — — — 
Moderate- 


0.3714-3 
0.371 
0.371 
0.371 

I 
0.3714-3 
0.371 
0.371 
0.371 

I 
0.371    5 
0.371 
0.371 

I 

0.321    2 
0.321 


Low 

Moderate- 
Low 


Low 

Moderate- 
Low 

Low 


Low 

Moderate- 
Moderate- 
Low 


Low 

Moderate- 
Low 


Low 

Moderate- 
High 


Low 

Moderate- 
High 


0.431    3 

0.431 

0.431 

I 
0.281    5 
0.431 
0.431 
0.431 

I 
0.371    5 
0.371 
0.371 
0.371 

I 
0.321    4 
0.321 
0.101 

I 
0.3715-4 
0.371 
0.371 

I 

I 
0.3715-4 
0.371 
0.371 
| 

I 


Pet 
•  5-2 


2-4 
1-4 


1-3 


See  footnote  at  end  of  table. 
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C-2.  (continued)  (2). 


-Soil    name   and 
nap    symbol 


Depth  I  Clay 

I 
I 


Moist 
bulk 
density 


Permeability 


Available  I   Soil 

water   I  reaction 
capacity  I 


Shrlnk-swe 
potentlt 


Erosion  I 
factors 


Wind 
erodl- 
bllltyl 
group  ' 


3rC2»: 
Ryker- 


Hk^2,    KkE2,    Hk«- 
Rlckory 


H1D3 

Hickory 


Lb 

Lobdell 


MeA,    Me°2 

.    Martinsville 


MmH?,    MmC2,    MmD2- 
Mlaml 


MoC3,    MoD3 

Miami 


My 

Montgomery 


OcA,    OcB 

Ockley 


Orrvllle 


RoC 

Rodman 


IS I    Pet 

~      I 

I 

0-7    115-27 

7-30120-35 

30-59120-35 

59-801 35-50 

I 

0-3    120-30 

3-17118-30 

17-60113-23 

I 

0-5    119-27 

5-52120-35 

52-60115-32 

I 

0-1    127-35 

U-48 127-35 

18-60115-32 

I 

0-8    115-27 

8-60118-30 

I 

0-7    I    8-17 

7-11118-30 

11-70110-25 

70-751    3-23 

I 

0-7    111-22 

7-30125-35 

30-60115-25 

I 

0-6    127-35 

6-26125-35 

26-60115-25 

I 

0-11135-12 

11-17I35-K2 

17-60120-30 

I 

0-9    127-32 

9-36135-15 

36      I 

I 
0-11111-27 
11-21135-50 
21-3H25-50 

31       I 

I 
0-11135-10 
11r38l10-55 
38-13130-10 
13-60115-25 
I 
0-11111-22 
11-26127-35 
26-15120-35 
15-601  2-5 
I 
0-10112-27 
10-10112-27 
10-60112-18 
I 
0-8  I 
8-131 
13-60  1 
I 


EM 


5-20 
5-25 
0-10 


1.35-1.50 
1.10-1.60 
1.15-1.65 
1.15-1.65 

1.20-1.10 
1.30-1.60 
1.15-1.70 

1.30-1.50 
1.15-1.65 
1.50-1.70 

1.10-1.65 
1.15-1.65 
1.50-1.70 

1.20-1.10 
1.25-J.60 

1.30-1.15 

1.10-1.60 
1.10-1.60 
1.50-1.70 

1.30-1.15 
1.15-1.65 
1.55-1.90 

1.35-1.60 
1.15-1.65 
1.55-1.90 

1.30-1.50 
1.15-1.65 
1.50-1.70 

1.30-1.50 

1.10-1.70 


1.30-1.50 
1.15-1.70 
1.10-1.70 


1.35-1.55 
1.15-1.65 
1.50-1.70 
1.50-1.70 

1.30-1.15 
1.15-1.60 
1.10-1.55 
1.60-1.80 

1.25-1.15 
1.30-1.50 
1.30-1.50 

1.10-1.10 

1.10-1.50 

>1.80 


0.6-2.0 
0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 

0.2-2.0 

0.06-0.6 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 
0.2-0.6 

0.6-2.0 
0.6-2.0 

0.2-0.6 


.6-2. 
.2-0. 
.2-0. 

.6-2. 
.2-0. 


0.6-2.0 
0.2-2.0 
0.2-2.0 


0.2-0.6 

0.06-0.2 

0.2-2.0 

2.0-20 

0.6-2.0 

0.6-2.0 

0.6-2.0 

>20 

0.6-2.0 
0.6-2.0 
0.6-2.0 

2.0-6.0 

2.0-6.0 

>20 


.22-0.2115-1-7. 
.18-0.2211.5-7. 
.15-0.2011.5-6 


3 
3 
0 
0.O9-O.20I1.5-6.O 

.18-0.2116.1-7.8 
11-0.2216.1-7.8 
07-0.1116.1-8.1 

I 
.20-0.2211.5-6.0 
,15-0.1911.5-5.5 
.11-0.1915.1-8.1 


0.17- 
0.15- 
0.11- 

0.20- 

0.17- 

0.20- 
0.17- 
0.12- 
0.19- 

0.20- 
0.15- 
0.05- 

0.18- 
0.15- 
0.05- 

0.12- 

0.18- 
0.20- 


0.09- 
0.05- 


0.15 
0.12 


0.18- 
0.15- 
0.15- 

0.09- 
0.09- 
0.02- 


0.1911. 
0.19H. 
0.1915. 

I 
0.2115. 
0.2215. 

I 
0.2115- 
0.2015. 
0.1115. 
0.2117. 

I 
0.2115. 
0.2015. 
0.1916. 

I 
0.2015. 
0.2015. 
0.1917. 

I 
0.2315. 
0.2015. 
0.2217. 

I 
0.2216. 
0.1616. 

I 

I 
0.2315. 
0.1811. 
0.1615. 

I 

I 
0.2316. 
0.1316. 
0.1517. 
0.1017. 

I 
0.2115. 
0.2011. 
0.1115. 
0.0117. 

I 
0.2215. 
■0.1915. 
■0.1915. 

I 
0.1216. 
■0.1216, 
0.0117. 

I 


5-6.0 
5-5.5 
1-8.1 


6-7.3 
1-7.3 
6-8.1 

6-7.3 
1-7.3 
1-8.1 

6-7.3 
1-7.8 
1-8.1 

1-7.3 
1-8.1 


1-7.3 
5-7.8 


1-7.3 
6-7.8 
1-7.8 


6-7. 
5-7. 
6-6. 
1-8. 

1-7. 
1-6. 
6-7. 

6-7. 

6-7. 


Low 

Moderate- 
Moderate- 
Moderate- 

Low— — 

Low 

Low 


Low — -- — 
Moderate- 
Low 


Moderate- 
Moderate- 
Low 


Low 

Low 


Low 

Moderate- 
Low 

Low 


Low 

Moderate- 
Moderate- 

Moderate- 
Moderate- 
Moderate- 


Hlgh 

Moderate- 
Moderate- 

Moderate- 
High 


0.371 
0.371 
0.371 
0.371 

0.321 
0.321 
0.321 

10.371 
10.371 
10.371 

10.371 

.371 

10.371 

10.371 

•  371 

10.371 

10.371 

.211 

10.211 

.37  1 
10.371 
10.371 

10.371 
.371 

-37  1 

.281 

10.131 

.131 

10.321 
10.321 


Low 

Moderate- 
Moderate- 


.371 

10.371 

.371 


High 

High 

Moderate- 
Low 


Low 

Moderate- 
Moderate- 
Low 


Low- 
Low- 
Low- 


Low 

Low 

Low 


10.28 
10.281 
10.281 
10.281 

.371 
10.371 
10.211 
10.101 

10.371 
10.371 
10.371 

10.151 
10.201 
10.101 


See  footnote  at  end  of  table. 
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C-2.  (continued)  (2). 


i 1 r 

I  Depth  I  Clay    I 
I  !  I 


Soil  name  and 
map  symbol 


T~I.. 


"FFT 


Hoist   I 

bulk    I 

density  I 


RsB2 

Rossmoyne 


Rul 

Russell 


Sp 

Starks 


I      I      I 

-I  0-   113-2711 

I  7-21122-3511 

121-72121-3511 

172-80118-1511 
I      I      I 

-I  0-12111-2511 
112-30125-3311 
130-50123-3311 
150-601 114-3011 
I     I      I 

-I  0-13115-2711 
113-11115-3511 
111-60110-3011 
I      I      I 

-I  0-13115-2711 
113-25122-3511 
125-56120-3011 
156-801  5-2011 
I      I      I 

-I  0-101  8-1811 
110-601  5-1811 
I      I      I 


Ud»: 
Udorthents . 


WmB 

Wllllamstown 


XnA,    XnP 

Xenla 


-I  0-9  111-2611 
I  9-33127-3511 
133-37118-2711 
137-60116-2611 
I  I  I 

•I  0-12111-2211 
112-29125-3511 
129-16127-3511 
116-60113-2711 
I  I  I 


ltyl Available 
I      water 
I  capacity 


In/In      I        £H~ 


I 

10.20-0.21 

10.11-0.19 

10.06-0.10 

10.06-0.10 

I 

10.21-0.21 

I0.1H-0.20 

10.15-0.19 

10.05-0.19 


I 

10.20-0.21 
10.15-0.19 
10. 13-0. IB 


I 

10.22-0.21 
10.18-0.20 
1 0.16-0. 19  I 
10. 08-0. 181 
I  I 

10. 09-0. HI 
10. 05-0. Ill 


I 

11.5-7.3 

U.5-5.5 

H.5-5.5 

15.6-8.1 

I 

15.6-7.3 

H. 5-6. 5 

15. 6-, .3 

I7.1-".1 

I 

16.1-7.8 

16.1-8.1 

16.6-8.1 

I 

15.6-7.3 

15.1-6.5 

15.1-7.3 

15.6-8.1 

I 

-8.1 


I 

I 

10.22-0.21 

10.15-0.21 

10.15-0.19 

10.05-0.19 

I 

10.22-0.21 

10.18-0.20 

10.15-0.19 

10.05-0.19 


15.6- 
15.6- 
I  6.1- 

17.1- 


16.6- 
15.1- 
15.1- 
17.3- 


Shrlnk-swell 
potential 


Low 

Moderate- 
Moderate- 
Moderate- 


Low 

Nioderate- 
Moderate- 


Low 

Moderate- 
Low 

Moderate- 
Moderate- 
Moderate- 
Low 


Low 

Moderate 

Low 

Low 

Low 

Moderate 
Moderate 


IWlnd 
I  erodi- 
Iblllty 

I  ..-roup 


Organic 
matter 


0.371  1 
0.371 
0.371 
0.371 

I 
0.371  5 
0.371 
0.371 
0.371 

I 
0.371  5 
0.371 
0.371 

I 
0.371  5 
0.371 
0.371 
0.371 

I 
0.211  5 
0.241 

I 


I 
I 

0.371 
0.371 
0.371 
0.371 

I 
0.371 
0.371 
0.371 
0.371 

I 


Pet 
1-3 


.5-2 


3-o 


1-3 


»  See  description  of  the  map  unit  for  composition  and  behavior  characteristics  of  the 
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Appendix  D 


Borehole  Data. 
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